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Item 14. Continued.
CHANGESTO SF1442

1. Item 13.A. - Change the Bid Opening time and date from " 1400 (hour) local time 11 September 2000" to
1400 (hour) local time 15 September 2000"

CHANGESTO THE BIDDING REQUIREMENTS, CONTRACT FORMS, AND CONDITIONS OF THE
CONTRACT

2. Replace the following section with the accompanying new section of the same number and title, bearingthe
notation "ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029:"

SECTION 00700 CONTRACT CLAUSES
CHANGESTO SPECIFICATIONS
3. Replacement Sections - Replace the following sections with the accompanying new section of the same

number, and title, bearing the notation “ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO.
DACA63-00-B-0029":

SECTION 02565 EMULSIFIED ASPHALT BASE TREATMENT

SECTION 02712 LIME-STABILIZED BASE COURSE, SUBBASE, OR SUBGRADE
SECTION 02933 ESTABLISHMENT OF TURF

SECTION 13100 LIGHTNING PROTECTION SYSTEM

SECTION 16370 ELECTRICAL DISTRIBUTION SYSTEM, AERIAL

SECTION 16375 ELECTRICAL DISTRIBUTION SY STEM, UNDERGROUND
SECTION 16403 PANELBOARDS

SECTION 16528 EXTERIOR LIGHTING

4. New Sections- Add the following accompanying new sections, each bearing the notation “ACCOMPANYING
AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029":

SECTION 10880 VEHICLE SCALE
SECTION 15653 AIR-CONDITIONING SYSTEM (UNITARY TY PE)
SECTION 16415 ELECTRICAL WORK, INTERIOR

CHANGES TO DRAWINGS

5. Replacement Drawings - Replace the following drawings listed below with the new drawings of the same
number, bearing the notation “ AM#0003”:

[-001_3.cal [-001 INDEX SHEET

C-501_3.cal C-501 TYPICAL SECTIONS

E-102_3.cal E-102 DRRF OPTION 2 ELECTRICAL SITE PLAN 2
E-104_3.ca E-104 DRRF OPTION 3 ELECTRICAL SITE PLAN 2
A-101_3.cal A-101 FLOOR PLAN, ELEVATIONS & SECTIONS
A-102_3.cal A-102 SIGNAGE PLAN

M-101_3.ca M-101 HVAC PLAN, ELEVATIONS & SCHEDULES
E-502_3.cal E-502 GENERAL ELECTRICAL DETAILS

E-504 3.cal E-504 GENERAL ELECTRICAL DETAILS

E-701_3.cal E-701 SCALE HOUSE - LEGEND, RISERS, SCHEDULE & PLANS - OPTION #1
E-702_3.cal E-702 SCALE HOUSE INTERIOR DETAILS - OPTION #1
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6. New Drawings- Add the following accompanying new drawings, each bearing the notation
“ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029":

E-703 DRRF OPTION #4 COMMUNICATION SITE PLAN

7. Drawings—Write-in changes — Make the following changes to the drawings listed below:

a C-135and C-137
D At sheet coordinate F3 change "108 Metric Ton Scale" to "113.4 Metric Ton Scale".
2 Revise"SCALE NOTE" to read asfollows:
"SCALE NOTE
Pit or pitless Design, concrete deck, no siderails
Deck Size: 4.57m wide; 21.64m long
Range of Vehiclesto weigh:
M1A2 Tank - 63.5 Metric Tons, width 3.65n length 7.92m.

Heavy Equipment Transporter (HET) - 105 Metric Tons; width 3.65m; length 18.82m
See Specification Section 10880 for HET axle loads’

b. C-142 Through C-161 — Add the following note to these drawings:
"NOTE:
ALL GRADED AND DISTURBED AREAS SHALL BE TURFED IN ACCORDANCE WITH THE
APPLICABLE SPECIFICATIONS."

C. C-211 —Inthe narrative for the Phase 2 and Phase 2A, replace the word “ SOUTHWESTERN”
with “NORTHWESTERN”

d. C-501 — Delete the pavement section entitled “HARD STAND FOR HETS’ from the drawing.
e C-506 — Add the following note to the sheet:

"NOTE
All concrete pipesto receive headwalls at each end as shown in the table on this sheet"

f. S-101 - On detail entitled "FOUNDATION PLAN - SCALE HOUSE" change finished floor
elevation (F.F. ELEV.) from "308.8" to "295.9".

END OF AMENDMENT
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ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029

SECTION 00700
CONTRACT CLAUSES

CLAUSES INCORPORATED BY FULL TEXT

252.201-7000 CONTRACTING OFFICER'S REPRESENTATIVE (DEC 1991)

(a) "Definition. Contracting officer's representative” means an individual designated in accordance with
subsection 201.602-2 of the Defense Federal Acquisition Regulation Supplement and authorized in writing by the
contracting officer to perform specific technical or administrative functions.

(b) If the Contracting Officer designates a contracting officer's representative (COR), the Contractor will
receive a copy of the written designation. 1t will specify the extent of the COR's authority to act on behalf of the
contracting officer. The COR is not authorized to make any commitments or changes that will affect price, quality,
quantity, delivery, or any other term or condition of the contract.

(End of clause)

52.202-1 DEFINITIONS (OCT 1995) --ALTERNATE | (APR 1984)

(a) "Head of the agency" (also called "agency head") or " Secretary" means the Secretary (or Attorney General,
Administrator, Governor, Chairperson, or other chief official, as appropriate) of the agency, including any deputy or
assistant chief official of the agency; and the term "authorized representative" means any person, persons, or board
(other than the Contracting Officer) authorized to act for the head of the agency or Secretary.

(b) "Commercial component" means any component that isacommercial item.

(c) "Component" means any item supplied to the Federal Government as part of an end item or of another
component.

(d) "Nondevelopmental item" means--

(1) Any previously developed item of supply used exclusively for governmental purposes by a Federal
agency, a State or local government, or aforeign government with which the United States has a mutual defense
cooperation agreement;

(2) Any item described in paragraph (€)(1) of this definition that requires only minor modification or
modifications of atype customarily available in the commercial marketplace in order to meet the requirements of the
procuring department or agency; or

(3) Any item of supply being produced that does not meet the requirements of paragraph (e)(1) or (€)(2)
solely because theitemisnot yet in use.

(e) "Contracting Officer" means a person with the authority to enter into, administer, and/or terminate contracts
and make related determinations and findings. The term includes certain authorized representatives of the
Contracting Officer acting within the limits of their authority as delegated by the Contracting Officer.

(f) Except as otherwise provided in this contract, the term "subcontracts” includes, but is not limited to,
purchase orders and changes and modifications to purchase orders under this contract.

52.203-3 GRATUITIES (APR 1984)

(a) Theright of the Contractor to proceed may be terminated by written notice if, after notice and hearing, the
agency head or a designee determines that the Contractor, its agent, or another representative--
(1) Offered or gave agratuity (e.g., an entertainment or gift) to an officer, official, or employee of the
Government; and
(2) Intended, by the gratuity, to obtain a contract or favorable treatment under a contract.
(b) The facts supporting this determination may be reviewed by any court having lawful jurisdiction.
(c) If this contract is terminated under paragraph (a) of this clause, the Government is entitled--
(1) To pursue the same remedies as in a breach of the contract; and
(2) In addition to any other damages provided by law, to exemplary damages of not less than 3 nor more
than 10 times the cost incurred by the Contractor in giving gratuities to the person concerned, as determined by the
agency head or adesignee. (This subparagraph (c)(2) is applicable only if this contract uses money appropriated to
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ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029

the Department of Defense.)
(d) Therights and remedies of the Government provided in this clause shall not be exclusive and are in addition
to any other rights and remedies provided by law or under this contract.
(End of clause)

52.203-5 COVENANT AGAINST CONTINGENT FEES (APR 1984)

(a) The Contractor warrants that no person or agency has been employed or retained to solicit or obtain this
contract upon an agreement or understanding for a contingent fee, except a bona fide employee or agency. For
breach or violation of thiswarranty, the Government shall have the right to annul this contract without liability or, in
its discretion, to deduct from the contract price or consideration, or otherwise recover, the full amount of the
contingent fee.

(b) "Bonafide agency," as used in this clause, means an established commercial or selling agency, maintained
by a contractor for the purpose of securing business, that neither exerts nor proposes to exert improper influence to
solicit or obtain Government contracts nor holds itself out as being able to obtain any Government contract or
contracts through improper influence.

"Bonafide employee,” as used in this clause, means a person, employed by a contractor and subject to the
contractor's supervision and control asto time, place, and manner of performance, who neither exerts nor proposes
to exert improper influence to solicit or obtain Government contracts nor holds out as being able to obtain any
Government contract or contracts through improper influence.

"Contingent fee," as used in this clause, means any commission, percentage, brokerage, or other feethat is
contingent upon the success that a person or concern has in securing a Government contract.

"Improper influence," as used in this clause, means any influence that induces or tends to induce a Government
employee or officer to give consideration or to act regarding a Government contract on any basis other than the
merits of the matter.

(End of clause)

52.203-7 ANTI-KICKBACK PROCEDURES. (JUL 1995)

(a) Definitions.

"Kickback," as used in this clause, means any money, fee, commission, credit, gift, gratuity, thing of value, or
compensation of any kind which is provided, directly or indirectly, to any prime Contractor, prime Contractor
employee, subcontractor, or subcontractor employee for the purpose of improperly obtaining or rewarding favorable
treatment in connection with a prime contract or in connection with a subcontract relating to a prime contract.

"Person," as used in this clause, means a corporation, partnership, business association of any kind, trust, joint-
stock company, or individual.

"Prime contract,” as used in this clause, means a contract or contractual action entered into by the United States
for the purpose of obtaining supplies, materials, equipment, or services of any kind.

"Prime Contractor," as used in this clause, means a person who has entered into a prime contract with the
United States.

"Prime Contractor employee," as used in this clause, means any officer, partner, employee, or agent of a prime
Contractor.

"Subcontract," as used in this clause, means a contract or contractual action entered into by a prime Contractor
or subcontractor for the purpose of obtaining supplies, materials, equipment, or services of any kind under a prime
contract.

"Subcontractor," as used in this clause, (1) means any person, other than the prime Contractor, who offersto
furnish or furnishes any supplies, materials, equipment, or services of any kind under a prime contract or a
subcontract entered into in connection with such prime contract, and (2) includes any person who offersto furnish or
furnishes general suppliesto the prime Contractor or a higher tier subcontractor.

"Subcontractor employee,” as used in this clause, means any officer, partner, employee, or agent of a
subcontractor.

(b) The Anti-Kickback Act of 1986 (41 U.S.C. 51-58) (the Act), prohibits any person from -

(1) Providing or attempting to provide or offering to provide any kickback;
(2) Saliciting, accepting, or attempting to accept any kickback; or

DACAG63-00-B-0029 00700-2



ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029

(3) Including, directly or indirectly, the amount of any kickback in the contract price charged by aprime
Contractor to the United States or in the contract price charged by a subcontractor to a prime Contractor or higher
tier subcontractor.

(c)(1) The Contractor shall have in place and follow reasonable procedures designed to prevent and detect
possible violations described in paragraph (b) of this clausein its own operations and direct business rel ationships.

(2) When the Contractor has reasonable grounds to believe that a violation described in paragraph (b) of
this clause may have occurred, the Contractor shall promptly report in writing the possible violation. Such reports
shall be made to the inspector general of the contracting agency, the head of the contracting agency if the agency
does not have an inspector general, or the Department of Justice.

(3) The Contractor shall cooperate fully with any Federal agency investigating a possible violation
described in paragraph (b) of this clause.

(4) The Contracting Officer may (i) offset the amount of the kickback against any monies owed by the
United States under the prime contract and/or (ii) direct that the Prime Contractor withhold, from sums owed a
subcontractor under the prime contract, the amount of any kickback. The Contracting Officer may order the monies
withheld under subdivision (c)(4)(ii) of this clause be paid over to the Government unless the Government has
aready offset those monies under subdivision (c)(4)(i) of thisclause. In either case, the Prime Contractor shall
notify the Contracting Officer when the monies are withheld.

(5) The Contractor agrees to incorporate the substance of this clause, including this subparagraph (c)(5) but
excepting subparagraph (c)(1), in all subcontracts under thiscontract which exceed $100,000.

52.203-8 CANCELLATION, RESCISSION, AND RECOVERY OF FUNDSFOR ILLEGAL OR
IMPROPER ACTIVITY (JAN 1997)

(a) If the Government receives information that a contractor or a person has engaged in conduct constituting a
violation of subsection (a), (b), (c), or (d) of Section 27 of the Office of Federal Procurement Policy Act (41 U.S.C.
423) (the Act), as amended by section 4304 of the 1996 National Defense Authorization Act for Fiscal Y ear 1996
(Pub. L. 104-106), the Government may--

(1) Cancel the solicitation, if the contract has not yet been awarded or issued; or
(2) Rescind the contract with respect to which--
(i) The Contractor or someone acting for the Contractor has been convicted for an offense where the
conduct constitutes aviolation of subsection 27 (a) or (b) of the Act for the purpose of either--
(A) Exchanging the information covered by such subsections for anything of value; or
(B) Obtaining or giving anyone a competitive advantage in the award of a Federal agency
procurement contract; or
(ii) The head of the contracting activity hasdetermined, based upon a preponderance of the evidence,
that the Contractor or someone acting for the Contractor has engaged in conduct constituting an offense punishable
under subsections 27(e)(1) of the Act.

(b) If the Government rescinds the contract under paragraph (a) of this clause, the Government is entitled to
recover, in addition to any penalty prescribed by law, the amount expended under the contract.

(c) Therights and remedies of the Government specified herein are not exclusive, and are in addition to any
other rights and remedies provided by law, regulation, or under this contract.

52.203-10 PRICE OR FEE ADJUSTMENT FOR ILLEGAL OR IMPROPER ACTIVITY (JAN 1997)

(a) The Government, at its election, may reduce the price of afixed-price type contract and the total cost and fee
under a cost-type contract by the amount of profit or fee determined as set forth in paragraph (b) of thisclauseif the
head of the contracting activity or designee determines that there was aviolation of subsection 27 (a), (b), or (c) of
the Office of Federal Procurement Policy Act, as amended (41 U.S.C. 423), asimplemented in section 3.104 of the
Federal Acquisition Regulation.

(b) The price or fee reduction referred to in paragraph (@) of this clause shall be--

(1) For cost-plus-fixed-fee contracts, the amount of the fee specified in the contract at the time of award;

(2) For cost-plus-incentive-fee contracts, the target fee specified in the contract at the time of award,
notwithstanding any minimum fee or "fee floor" specified in the contract;

(3) For cost-plus-award-fee contracts-—-
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ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029

(i) The base fee established in the contract at the time of contract award;
(ii) If no base feeis specified in the contract, 30 percent of the amount of each award fee otherwise
payable to the Contractor for each award fee evaluation period or at each award fee determination point.
(4) For fixed-price-incentive contracts, the Government may--
(i) Reduce the contract target price and contract target profit both by an amount equal to theinitial
target profit specified in the contract at the time of contract award; or
(i) If animmediate adjustment to the contract target price and contract target profit would have a
significant adverse impact on the incentive price revision relationship under the contract, or adversely affect the
contract financing provisions, the Contracting Officer may defer such adjustment until establishment of the total
final price of the contract. The total final price established in accordance with the incentive price revision provisions
of the contract shall be reduced by an amount equal to theinitial target profit specified in the contract at the time of
contract award and such reduced price shall be the total final contract price.
(5) For firm-fixed-price contracts, by 10 percent of theinitial contract price or a profit amount determined
by the Contracting Officer from records or documents in existence prior to the date of the contract award.

(c) The Government may, at its election, reduce a prime contractor's price or fee in accordance with the
procedures of paragraph (b) of this clause for violations of the Act by its subcontractors by an amount not to exceed
the amount of profit or fee reflected in the subcontract at the time the subcontract was first definitively priced.

(d) In addition to the remediesin paragraphs (a) and (c) of this clause, the Government may terminate this
contract for default. The rights and remedies of the Government specified herein are not exclusive, and arein
addition to any other rights and remedies provided by law or under this contract.

(End of clause)

52.203-12 LIMITATION ON PAYMENTS TO INFLUENCE CERTAIN FEDERAL TRANSACTIONS
(JUN 1997)
(a) Definitions.

"Agency," as used in this clause, means executive agency as defined in 2.101.
"Covered Federal action," as used in this clause, means any of the following Federal actions:
(1) The awarding of any Federal contract.
(2) The making of any Federal grant.
(3) The making of any Federal loan.
(4) The entering into of any cooperative agreement.
(5) The extension, continuation, renewal, amendment, or modification of any Federal contract, grant, loan,
or cooperative agreement.

"Indian tribe" and "tribal organization," asused in this clause, have the meaning provided in section 4 of the
Indian Self-Determination and Education Assistance Act (25 U.S.C. 450B) and include Alaskan Natives.

"Influencing or attempting to influence," as used in this clause, means making, with the intent to influence, any
communication to or appearance before an officer or employee of any agency, a Member of Congress, an officer or
employee of Congress, or an employee of a Member of Congress in connection with any covered Federal action.

"Local government,” asused in this clause, means a unit of government in a State and, if chartered, established,
or otherwise recognized by a State for the performance of agovernmental duty, including alocal public authority, a
special district, an intrastate district, a council of governments, a sponsor group representative organization, and any
other instrumentality of alocal government.

"Officer or employee of an agency," as used in this clause, includes the following individuals who are employed
by an agency:

(1) Anindividual who is appointed to a position in the Government under title 5, United States Code,
including a position under atemporary appointment.

(2) A member of the uniformed services, as defined in subsection 101(3), title 37, United States Code.

(3) A specia Government employee, as defined in section 202, title 18, United States Code.

(4) Anindividual who isamember of a Federal advisory committee, as defined by the Federal Advisory
Committee Act, title 5, United States Code, appendix 2.

"Person,” as used in this clause, means an individual, corporation, company, association, authority, firm,
partnership, society, State, and local government, regardless of whether such entity is operated for profit, or not for
profit. Thisterm excludes an Indian tribe, tribal organization, or any other Indian organization with respect to
expenditures specifically permitted by other Federal law.
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ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029

"Reasonable compensation," as used in this clause, means, with respect to aregularly employed officer or
employee of any person, compensation that is consistent with the normal compensation for such officer or employee
for work that is not furnished to, not funded by, or not furnished in cooperation with the Federal Government.

"Reasonable payment,” as used in this clause, means, with respect to professional and other technical services, a
payment in an amount that is consistent with the amount normally paid for such servicesin the private sector.

"Recipient,” asused in this clause, includes the Contractor and all subcontractors. Thisterm excludes an Indian
tribe, tribal organization, or any other Indian organization with respect to expenditures specifically permitted by
other Federal law.

"Regularly employed," as used in this clause, means, with respect to an officer or employee of a person
requesting or receiving a Federal contract, an officer or employee who is employed by such person for at least 130
working days within 1 year immediately preceding the date of the submission that initiates agency consideration of
such person for receipt of such contract. An officer or employee who is employed by such person for less than 130
working days within 1 year immediately preceding the date of the submission that initiates agency consideration of
such person shall be considered to be regularly employed as soon as he or sheis employed by such person for 130
working days.

"State," as used in this clause, means a State of the United States, the District of Columbia, the Commonwealth
of Puerto Rico, aterritory or possession of the United States, an agency or instrumentality of a State, and multi-
State, regional, or interstate entity having governmental duties and powers.

(b) Prohibitions.

(1) Section 1352 of title 31, United States Code, among other things, prohibits a recipient of a Federal
contract, grant, loan, or cooperative agreement from using appropriated funds to pay any person for influencing or
attempting to influence an officer or employee of any agency, aMember of Congress, an officer or employee of
Congress, or an employee of aMember of Congressin connection with any of the following covered Federal
actions: the awarding of any Federal contract; the making of any Federal grant; the making of any Federal loan; the
entering into of any cooperative agreement; or the modification of any Federal contract, grant, loan, or cooperative
agreement.

(2) The Act aso requires Contractors to furnish adisclosure if any funds other than Federal appropriated
funds (including profit or fee received under a covered Federal transaction) have been paid, or will be paid, to any
person for influencing or attempting to influence an officer or employee of any agency, aMember of Congress, an
officer or employee of Congress, or an employee of aMember of Congress in connection with a Federal contract,
grant, loan, or cooperative agreement.

(3) The prohibitions of the Act do not apply under the following conditions:

(i) Agency and legislative liaison by own employees.

(A) The prohibition on the use of appropriated funds, in subparagraph (b)(1) of this clause, does
not apply in the case of a payment of reasonable compensation made to an officer or employee of a person
requesting or receiving a covered Federal action if the payment isfor agency and legislative liaison activities not
directly related to a covered Federal action.

(B) For purposes of subdivision (b)(3)(i)(A) of this clause, providing any information specifically
requested by an agency or Congressis permitted at any time.

(C) Thefollowing agency and legislative liaison activities are permitted at any time where they are
not related to a specific solicitation for any covered Federal action:

(1) Discussing with an agency the qualities and characteristics (including individual
demonstrations) of the person's products or services, conditions or terms of sale, and service capabilities.

(2) Technical discussions and other activities regarding the application or adaptation of
theperson's products or services for an agency's use.

(D) Thefollowing agency and legislative liaison activities are permitted where they are prior to
formal solicitation of any covered Federal action--

(1) Providing any information not specifically requested but necessary for an agency to make
an informed decision about initiation of acovered Federal action;

(2) Technical discussions regarding the preparation of an unsolicited proposal prior to its
official submission; and

(3) Capability presentations by persons seeking awards from an agency pursuant to the
provisions of the Small Business Act, as amended by Pub. L. 95-507, and subsequent amendments.

(E) Only those services expressly authorized by subdivision (b)(3)(i)(A) of thisclause are
permitted under this clause.

(ii) Professional and technical services.
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(A) The prohibition on the use of appropriated funds, in subparagraph (b)(1) of this clause, does
not apply in the case of--

(1) A payment of reasonable compensation made to an officer or employee of aperson
requesting or receiving a covered Federal action or an extension, continuation, renewal, anendment, or modification
of acovered Federal action, if payment isfor professional or technical services rendered directly in the preparation,
submission, or negotiation of any bid, proposal, or application for that Federal action or for meeting requirements
imposed by or pursuant to law as a condition for receiving that Federal action.

(2) Any reasonable payment to a person, other than an officer or employee of a person
requesting or receiving a covered Federal action or an extension, continuation, renewal, amendment, or modification
of acovered Federal action if the payment isfor professional or technical services rendered directly in the
preparation, submission, or negotiation of any bid, proposal, or application for that Federal action or for meeting
requirements imposed by or pursuant to law as a condition for receiving that Federal action. Persons other than
officers or employees of a person requesting or receiving a covered Federal action include consultants and trade
associations.

(B) For purposes of subdivision (b)(3)(ii)(A) of thisclause, "professional and technical services"
shall be limited to advice and analysis directly applying any professional or technical discipline. For example,
drafting of alegal document accompanying abid or proposal by alawyer is allowable. Similarly, technical advice
provided by an engineer on the performance or operational capability of a piece of equipment rendered directly in
the negotiation of acontract is allowable. However, communications with the intent to influence made by a
professional (such as alicensed lawyer) or atechnical person (such as alicensed accountant) are not allowable under
this section unless they provide advice and analysis directly applying their professional or technical expertise and
unlessthe advice or analysisis rendered directly and solely in the preparation, submission or negotiation of a
covered Federal action. Thus, for example, communications with the intent to influence made by alawyer that do
not provide legal advice or analysis directly and solely related to the legal aspects of hisor her client's proposal, but
generally advocate one proposal over another are not allowable under this section because the lawyer is not
providing professional legal services. Similarly, communications with the intent to influence made by an engineer
providing an engineering analysis prior to the preparation or submission of abid or proposal are not allowable under
this section since the engineer is providing technical services but not directly in the preparation, submission or
negotiation of acovered Federal action.

(C) Requirements imposed by or pursuant to law as a condition for receiving a covered Federal
award include those required by law or regulation and any other requirements in the actual award documents.

(D) Only those services expressly authorized by subdivisions (b)(3)(ii)(A)(1) and (2) of thisclause
are permitted under this clause.

(E) The reporting requirements of FAR 3.803(a) shall not apply with respect to payments of
reasonable compensation made to regularly employed officers or employees of a person.

(c) Disclosure.

(1) The Contractor who requests or receives from an agency a Federal contract shall file with that agency a
disclosure form, OMB standard form LLL, Disclosure of Lobbying Activities, if such person has made or has agreed
to make any payment using nonappropriated funds (to include profits from any covered Federal action), which
would be prohibited under subparagraph (b)(1) of this clause, if paid for with appropriated funds.

(2) The Contractor shall file adisclosure form at the end of each calendar quarter in which there occurs any
event that materially affects the accuracy of the information contained in any disclosure form previously filed by
such person under subparagraph (c)(1) of this clause. An event that materially affects the accuracy of the
information reported includes--

(i) A cumulative increase of $25,000 or more in the amount paid or expected to be paid for influencing
or attempting to influence a covered Federal action; or

(ii) A changein the person(s) or individual (s) influencing or attempting to influence a covered Federal
action; or

(iii) A changein the officer(s), employee(s), or Member(s) contacted to influence or attempt to
influence a covered Federal action.

(3) The Contractor shall require the submittal of a certification, and if required, a disclosure form by any
person who requests or receives any subcontract exceeding $100,000 under the Federal contract.

(4) All subcontractor disclosure forms (but not certifications) shall be forwarded from tier to tier until
received by the prime Contractor. The prime Contractor shall submit all disclosures to the Contracting Officer at the
end of the calendar quarter in which the disclosure form is submitted by the subcontractor. Each subcontractor
certification shall be retained in the subcontract file of the awarding Contractor.
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(d) Agreement. The Contractor agrees not to make any payment prohibited by this clause.

(e) Penalties.

(1) Any person who makes an expenditure prohibited under paragraph (@) of this clause or who failsto file
or amend the disclosure form to be filed or amended by paragraph (b) of this clause shall be subject to civil penalties
as provided for by 31 U.S.C. 1352. An imposition of acivil penalty does not prevent the Government from seeking
any other remedy that may be applicable.

(2) Contractors may rely without liability on the representation made by their subcontractorsinthe
certification and disclosure form.

(f) Cost allowability. Nothing in this clause makes allowabl e or reasonable any costs which would otherwise be
unallowabl e or unreasonable. Conversely, costs made specifically unallowable by the requirementsin this clause
will not be made allowable under any other provision.

(End of clause)

252.203-7001  PROHIBITION ON PERSONS CONVICTED OF FRAUD OR OTHER DEFENSE-
CONTRACT-RELATED FELONIES (MAR 1999)

(a) Definitions. Asused in thisclause—
(1) “Arising out of a contract with the DoD” means any act in connection with—
(i) Attempting to obtain;
(ii) Obtaining, or
(iii) Performing a contract or first-tier subcontract of any agency, department, or component of the
Department of Defense (DoD).

(2) “Conviction of fraud or any other felony” means any conviction for fraud or afelony in violation of
state or Federal criminal statutes, whether entered on averdict or plea, including a plea of nolo contendere, for
which sentence has been imposed.

(3) “Date of conviction” means the date judgment was entered against the individual.

(b) Any individual who is convicted after September 29, 1988, of fraud or any other felony arising out of a
contract with the DoD is prohibited from serving--

(1) In amanagement or supervisory capacity on any DoD contract or first-tier subcontract;

(2) On the board of directors of any DoD contractor or first-tier subcontractor;

(3) Asaconsultant, agent, or representative for any DoD contractor or first-tier subcontractor; or

(4) In any other capacity with the authority to influence, advise, or control the decisions of any DoD
contractor or subcontractor with regard to any DoD contract or first-tier subcontract.

(c) Unless waived, the prohibition in paragraph (b) of this clause appliesfor not less than 5 years from the date
of conviction.

(d) 10 U.S.C. 2408 provides that a defense contractor or first-tier subcontractor shall be subject to a criminal
penalty of not more than $500,000 if convicted of knowingly—

(1) Employing a person under a prohibition specified in paragraph (b) of this clause; or

(2) Allowing such a person to serve on the board of directors of the contractor or first-tier subcontractor.

(e) In addition to the criminal penalties contained in 10 U.S.C. 2408, the Government may consider other
available remedies, such as—

(1) Suspension or debarment;

(2) Cancellation of the contract at no cost to the Government; or

(3) Termination of the contract for default.

(f) The Contractor may submit written requests for waiver of the prohibition in paragraph (b) of this clauseto
the Contracting Officer. Requests shall clearly identify—

(1) The personinvolved;

(2) The nature of the conviction and resultant sentence or punishment imposed,;

(3) Thereasonsfor the requested waiver; and

(4) Anexplanation of why awaiver isin the interest of national security.

(g) The Contractor agrees to include the substance of this clause, appropriately modified to reflect the identity
and relationship of the parties, in all first-tier subcontracts exceeding the simplified acquisition threshold in Part 2 of
the Federal Acquisition Regulation, except those for commercial items or components.
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(h) Pursuant to 10 U.S.C. 2408(c), defense contractors and subcontractors may obtain information as to
whether a particular person has been convicted of fraud or any other felony arising out of a contract with the DoD by
contacting The Office of Justice Programs, The Denial of Federal Benefits Office, U.S. Department of Justice,
telephone (202) 616-3507.

(End of clause)

252.203-7002  DISPLAY OF DOD HOTLINE POSTER (DEC 1991)

(a) The Contractor shall display prominently in common work areas within business segments performing work
under Department of Defense (DoD) contracts, DoD Hotline Posters prepared by the DoD Office of the Inspector
General.

(b) DoD Hotline Posters may be obtained from the DoD Inspector General, ATTN: Defense Hotline, 400 Army
Navy Drive, Washington, DC 22202-2884.

(c) The Contractor need not comply with paragraph (a) of this clause if it has established a mechanism, such as
ahotline, by which employees may report suspected instances of improper conduct, and instructions that encourage
employees to make such reports.

(End of clause)

52.204-4 PRINTING/COPYING DOUBLE-SIDED ON RECY CLED PAPER (JUN 1996)

(@) In accordance with Executive Order 12873, dated October 20, 1993, as amended by Executive Order 12995,
dated March 25, 1996, the Offeror/Contractor is encouraged to submit paper documents, such as offers, letters, or
reports, that are printed/copied double-sided on recycled paper that has at |east 20 percent postconsumer material.

(b) The 20 percent standard applies to high-speed copier paper, offset paper, forms bond, computer printout
paper, carbonless paper, file folders, white woven envelopes, and other uncoated printed and writing paper, such as
writing and office paper, book paper, cotton fiber paper, and cover stock. An alternative to meeting the 20 percent
postconsumer material standard is 50 percent recovered material content of certain industrial by-products.

252.204-7003  CONTROL OF GOVERNMENT PERSONNEL WORK PRODUCT (APR 1992)

The Contractor's procedures for protecting against unauthorized disclosure of information shall not require
Department of Defense employees or members of the Armed Forces to relinquish control of their work products,
whether classified or not, to the contractor.

(End of clause)

252.204-7004 REQUIRED CENTRAL CONTRACTOR REGISTRATION.(MAR 2000)

(a) Definitions.
Asused in this clause--

(1) Central Contractor Registration (CCR) database means the primary DoD repository for contractor
information required for the conduct of business with DoD.

(2) Data Universal Numbering System (DUNS) number means the 9-digit number assigned by Dun and
Bradstreet Information Services to identify unique business entities.

(3) Data Universal Numbering System +4 (DUNS+4) number means the DUNS number assigned by Dun
and Bradstreet plus a4-digit suffix that may be assigned by a parent (controlling) business concern. This 4-digit
suffix may be assigned at the discretion of the parent business concern for such purposes as identifying subunits or
affiliates of the parent business concern.

(4) Registered in the CCR database means that all mandatory information, including the DUNS number or
the DUNS+4 number, if applicable, and the corresponding Commercial and Government Entity (CAGE) code, isin
the CCR database; the DUNS number and the CAGE code have been validated; and all edits have been successfully
completed.
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(b)(1) By submission of an offer, the offeror acknowledges the requirement that a prospective awardee must be
registered in the CCR database prior to award, during performance, and through final payment of any contract
resulting from this solicitation, except for awards to foreign vendors for work to be performed outside the United
States.

(2) The offeror shall provideits DUNS or, if applicable, its DUNS+4 number with its offer, which will be
used by the Contracting Officer to verify that the offeror is registered in the CCR database.

(3) Lack of registration in the CCR database will make an offeror ineligible for award.

(4) DoD has established a goal of registering an applicant in the CCR database within 48 hours after receipt
of acomplete and accurate application viathe Internet. However, registration of an applicant submitting an
application through a method other than the Internet may take up to 30 days. Therefore, offerors that are not
registered should consider applying for registration immediately upon receipt of this solicitation.

(c) The Contractor isresponsible for the accuracy and completeness of the data within the CCR, and for any
liability resulting from the Government's reliance on inaccurate or incomplete data. To remain registered in the CCR
database after the initial registration, the Contractor is required to confirm on an annual basis that itsinformation in
the CCR database is accurate and compl ete.

(d) Offerors and contractors may obtaininformation on registration and annual confirmation regquirements by
calling 1-888-227-2423, or viathe Internet at http://www.ccr2000.com.

(End of clause)

252.205-7000  PROVISION OF INFORMATION TO COOPERATIVE AGREEMENT HOLDERS (DEC 1991)

(a) Definition.

"Cooperative agreement holder" means a State or local government; a private, nonprofit organization; atribal
organization (as defined in section 4(c) of the Indian Self-Determination and Education Assistance Act (Pub. L. 93-
268; 25 U.S.C. 450 (c))); or an economic enterprise (as defined in section 3(e) of the Indian Financing Act of 1974
(Pub. L. 93-362; 25 U.S.C. 1452(¢€))) whether such economic enterprise is organized for profit or nonprofit
purposes; which has an agreement with the Defense Logistics Agency to furnish procurement technical assistance to
business entities.

(b) The Contractor shall provide cooperative agreement holders, upon their request, with alist of those
appropriate employees or offices responsible for entering into subcontracts under defense contracts. Thelist shall
include the business address, telephone number, and area of responsibility of each employee or office.

(c) The Contractor need not provide the listing to a particular cooperative agreement holder more frequently
than once ayear.

(End of clause)

52.209-6 PROTECTING THE GOVERNMENT'S INTEREST WHEN SUBCONTRACTING WITH
CONTRACTORS DEBARRED, SUSPENDED, OR PROPOSED FOR DEBARMENT (JUL 1995)

(a) The Government suspends or debars Contractors to protect the Government'sinterests. The Contractor shall
not enter into any subcontract in excess of the $25,000 with a Contractor that is debarred, suspended, or proposed
for debarment unless thereisa compelling reason to do so.

(b) The Contractor shall require each proposed first-tier subcontractor, whose subcontract will exceed $25,000,
to disclose to the Contractor, in writing, whether as of the time of award of the subcontract, the subcontractor, or its
principles, is or is not debarred, suspended, or proposed for debarment by the Federal Government.

(c) A corporate officer or a designee of the Contractor shall notify the Contracting Officer, in writing, before
entering into a subcontract with a party that is debarred, suspended, or proposed for debarment (see FAR 9.404 for
information on the List of Parties Excluded from Federal Procurement and Nonprocurement Programs). The notice
must include the following:

(1) The name of the subcontractor.

(2) The Contractor's knowledge of the reasons for the subcontractor being on the List of Parties Excluded
from Federal Procurement and Nonprocurement Programs.

(3) The compelling reason(s) for doing business with the subcontractor notwithstanding its inclusion on the
List of Parties Excluded from Federal Procurement and Nonprocurement Programs.

(4) The systems and procedures the Contractor has established to ensure that it is fully protecting the
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Government'sinterests when dealing with such subcontractor in view of the specific basis for the party's debarment,
suspension, or proposed debarment.
(End of clause)

252.209-7000 ACQUISITION FROM SUBCONTRACTORS SUBJECT TO ONSITE INSPECTION UNDER
THE INTERMEDIATE-RANGE NUCLEAR FORCES (INF) TREATY (NQOV 1995)

(a) The Contractor shall not deny consideration for a subcontract award under this contract to a potential
subcontractor subject to on-site inspection under the INF Treaty, or asimilar treaty, solely or in part because of the
actual or potential presence of Soviet inspectors at the subcontractor's facility, unless the decision is approved by the
Contracting Officer.

(b) The Contractor shall incorporate this clause, including this paragraph (b), in all solicitations and contracts
exceeding the simplified acquisition threshold in part 13 of the Federal Acquisition Regulation, except those for
commercial items.

52.211-10 COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984)

The Contractor shall be required to (a) commence work under this contract within 10 calendar days after the
date the Contractor receives the notice to proceed, (b) prosecute the work diligently, and (c) complete the entire
work ready for use not later than see section 001000. The time stated for completion shall include final cleanup of
the premises.

(End of clause)

52.211-12 LIQUIDATED DAMAGES--CONSTRUCTION (APR 1984)

(a) If the Contractor fails to complete the work within the time specified in the contract, or any extension, the
Contractor shall pay to the Government as liquidated damages, the sum for each day of delays as set forth in Section
01000 CONSTRUCTION SCHEDULE.

(b) If the Government terminates the Contractor's right to proceed, the resulting damage will consist of
liquidated damages until such reasonable time as may be required for final completion of the work together with any
increased costs occasioned the Government in completing the work.

(c) If the Government does not terminate the Contractor's right to proceed, the resulting damage will consist of
liquidated damages until the work is completed or accepted.

(End of clause)

52.211-13 TIME EXTENSIONS (APR 1984)

Notwithstanding any other provisions of this contract, it is mutually understood that the time extensions for changes
in the work will depend upon the extent, if any, by which the changes cause delay in the completion of the various
elements of construction. The change order granting the time extension may provide that the contract completion
date will be extended only for those specific elements so delayed and that the remaining contract compl etion dates
for all other portions of the work will not be altered and may further provide for an equitable readjustment of
liquidated damages under the new completion schedule.

52.211-15 DEFENSE PRIORITY AND ALLOCATION REQUIREMENTS (SEP 1990)
Thisisarated order certified for national defense use, and the Contractor shall follow all the requirements of the

Defense Priorities and Allocations System regulation (15 CFR 700).
(End of clause)
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AM#3 52.211-18 VARIATION IN ESTIMATED QUANTITY (APR 1984)

If the quantity of a unit-priced item in this contract is an estimated quantity and the actual quantity of
the unit-priced item varies more than 15 percent above or below the estimated quantity, an equitable
adjustment in the contract price shall be made upon demand of either party. The equitable adjustment shall
be based upon any increase or decreasein costs due solely to the variation above 115 percent or below 85
percent of the estimated quantity. If the quantity variation is such asto cause an increasein thetime
necessary for completion, the Contractor may request, in writing, an extension of time, to be received by the
Contracting Officer within 10 days from the beginning of the delay, or within such further period as may be
granted by the Contracting Officer before the date of final settlement of the contract. Upon the receipt of a
written request for an extension, the Contracting Officer shall ascertain the facts and make an adjustment for
extending the completion date as, in the judgement of the Contracting Officer, isjustified.

(End of clause)

52.214-26 AUDIT AND RECORDS--SEALED BIDDING. (OCT 1997)

(a) Asused in this clause, records includes books, documents, accounting procedures and practices, and other
data, regardless of type and regardless of whether such items are in written form, in the form of computer data, or in
any other form.

(b) Cost or pricing data. If the Contractor has been required to submit cost or pricing datain connection with the
pricing of any modification to this contract, the Contracting Officer, or an authorized representative of the
Contracting Officer, in order to evaluate the accuracy, completeness, and currency of the cost or pricing data, shall
have the right to examine and audit all of the Contractor's records, including computations and projections, related
to--

(1) The proposal for the modification;

(2) The discussions conducted on the proposal (s), including those related to negotiating;

(3) Pricing of the modification; or

(4) Performance of the modification.

(c) Comptroller General. In the case of pricing any modification, the Comptroller General of the United States,
or an authorized representative, shall have the same rights as specified in paragraph (b) of this clause.

(d) Availability. The Contractor shall make available at its office at all reasonable times the material s described
in reproduction, until 3 years after final payment under this contract, or for any other period specified in Subpart 4.7
of the Federal Acquisition Regulation (FAR). FAR Subpart 4.7, Contractor Records Retention, in effect on the data
of this contract, isincorporated by reference in its entirety and made a part of this contract.

(1) If this contract is completely or partially terminated, the records relating to the work terminated shall be
made availablefor 3 years after any resulting final termination settlement.

(2) Records pertaining to appeals under the Disputes clause or to litigation or the settlement of claims
arising under or relating to the performance of this contract shall be made available until disposition of such appeals,
litigation, or claims.

(e) The Contractor shall insert a clause containing all the provisions of this clause, including this paragraph (e),
in all subcontracts expected to exceed the threshold in FAR 15.403-4(a)(1) for submission of cost or pricing data.

52.214-27 PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA - MODIFICATIONS -
SEALED BIDDING. (OCT 1997)

(a) This clause shall become operative only for any modification to this contract involving aggregate increases
and/or decreases in costs, plus applicable profits, expected to exceed the threshold for the submission of cost or
pricing dataat FAR 15.403-4(a)(1), except that this clause does not apply to amodification if an exception under
FAR 15.403-1(b) applies.

(1) Based on adequate price competition;

(2) Based on established catalog or market prices of commercial items sold in substantial quantitiesto the
general public; or

(3) Set by law or regulation.
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(b) If any price, including profit, negotiated in connection with any modification under this clause, was
increased by any significant amount because

(2) the Contractor or a subcontractor furnished cost or pricing data that were not complete, accurate, and
current as certified in its Certificate of Current Cost or Pricing Data;

(2) asubcontractor or prospective subcontractor furnished the Contractor cost or pricing data that were not
complete, accurate, and current as certified in the Contractor's Certificate of Current Cost or Pricing Data; or

(3) any of these parties furnished data of any description that were not accurate, the price shall be reduced
accordingly and the contract shall be modified to reflect the reduction. Thisright to a price reductionislimited to
that resulting from defects in data rel ating to modifications for which this clause becomes operative under paragraph
(a) above.

(c) Any reduction in the contract price under paragraph (b) above due to defective data from a prospective
subcontractor that was not subsequently awarded the subcontract shall be limited to the amount, plus applicable
overhead and profit markup, by which:

(2) the actual subcontract; or

(2) the actual cost to the Contractor, if there was no subcontract, was less than the prospective subcontract
cost estimate submitted by the Contractor; provided, that the actual subcontract price was not itself affected by
defective cost or pricing data.

(d) If the Contracting Officer determines under paragraph (b) of this clause that a price or cost reduction should
be made:

(1) the Contractor agrees not to raise the following matters as a defense:

(i) The Contractor or subcontractor was a sole source supplier or otherwise was in a superior
bargaining position and thus the price of the contract would not have been modified even if accurate, complete, and
current cost or pricing data had been submitted;

(ii) The Contracting Officer should have known that the cost or pricing datain issue were defective
even though the Contractor or subcontractor took no affirmative action to bring the character of the datato the
attention of the Contracting Officer;

(iii) The contract was based on an agreement about the total cost of the contract and there was no
agreement about the cost of each item procured under the contract; or

(iv) The Contractor or subcontractor did not submit a Certificate of Current Cost or Pricing Data.

(2) Except as prohibited by subdivision (d)(2)(ii) of this clause:

(i) an offset in an amount determined appropriate by the Contracting Officer based upon the facts shall
be allowed against the amount of a contract price reduction if:

(A) The Contractor certifies to the Contracting Officer that, to the best of the Contractor's
knowledge and belief, the Contractor is entitled to the offset in the amount requested; and

(B) The Contractor proves that the cost or pricing data were available before the date of agreement
on the price of the contract (or price of the modification) and that the data were not submitted before such date.

(ii) An offset shall not be allowed if:

(A) The understated data was known by the Contractor to be understated when the Certificate of
Current Cost or Pricing Datawas signed; or (B) The Government proves that the facts demonstrate that the contract
price would not have increased in the amount to be offset even if the available data had been submitted before the
date of agreement on price.

(e) If any reduction in the contract price under this clause reduces the price of items for which payment was
made prior to the date of the modification reflecting the price reduction, the Contractor shall be liable to and shall
pay the United States at the time such overpayment isrepaid:

(1) Simple interest on the amount of such overpayment to be computed from the date(s) of overpayment to
the Contractor to the date the Government is repaid by the Contractor at the applicable underpayment rate effective
for each quarter prescribed by the Secretary of the Treasury under 26 U.S.C. 6621(a)(2); and

(2) A penalty equal to the amount of the overpayment, if the Contractor or subcontractor knowingly
submitted cost or pricing data which were incompl ete, inaccurate, or noncurrent.

52.214-28 SUBCONTRACTOR COST OR PRICING DATA - MODIFICATIONS - SEALED BIDDING.
(OCT 1997)

(a) The requirements of paragraphs (b) and (c) of this clause shall:
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(1) become operative only for any modification to this contract involving aggregate increases and/or
decreasesin costs, plus applicable profits, expected to exceed the threshold for submission of cost or pricing data at
(FAR) 48 CFR 15.403-4(a)(1); and

(2) be limited to such modifications.

(b) Before awarding any subcontract expected to exceed the threshold for submission of cost or pricing data at
FAR 15.403-4(a)(1), on the date of agreement on price or the date of award, whichever islater; or before pricing any
subcontract modifications involving aggregate increases and/or decreasesin costs, plus applicable profits, expected
to exceed the threshold for submission of cost or pricing dataat FAR 15.403-4(a)(1), the Contractor shall require the
subcontractor to submit cost or pricing data (actually or by specific identification in writing), unless an exception
under FAR 15.403-1(b) applies.

(1) Based on adequate price competition;

(2) Based on established catalog or market prices of commercial items sold in substantial quantitiesto the
general public; or

(3) Set by law or regulation.

(c) The Contractor shall require the subcontractor to certify in substantially the form prescribed in subsection
15.406-2 of the Federal Acquisition Regulation that, to the best of its knowledge and belief, the data submitted under
paragraph (b) above were accurate, complete, and current as of the date of agreement on the negotiated price of the
subcontract or subcontract modification.

(d) The Contractor shall insert the substance of this clause, including this paragraph (d), in each subcontract
that, when entered into, exceeds the threshold for submission of cost or pricing data at FAR 15.403-4(a)(1).

52.217-5 EVALUATION OF OPTIONS (JUL 1990)

(a) Except when it is determined in accordance with FAR 17.206(b) not to be in the Government's best interests,
the Government will evaluate offers for award purposes by adding the total price for all optionsto the total price for
the basic requirement. Evaluation of options will not obligate the Government to exercise the option(s).

(b) The Government may reject an offer as nonresponsive if it is materially unbalanced as to prices for the
basic requirement and the option quantities. An offer isunbalanced when it isbased on prices significantly less than
cost for some work and prices which are significantly overstated for other work.

(End of provision)

52.222-3 CONVICT LABOR (AUG 1996)

The Contractor agrees not to employ in the performance of this contract any person undergoing a sentence of
imprisonment which has been imposed by any court of a State, the District of Columbia, the Commonwealth of
Puerto Rico, the Virgin Islands, Guam, American Samoa, the Commonwealth of the Northern Mariana Islands, or
the Trust Territory of the Pacific Islands. This limitation, however, shall not prohibit the employment by the
Contractor in the performance of this contract of persons on parole or probation to work at paid employment during
the term of their sentence or persons who have been pardoned or who have served their terms. Nor shall it prohibit
the employment by the Contractor in the performance of this contract of persons confined for violation of the laws
of any of the States, the District of Columbia, the Commonwealth of Puerto Rico, the Virgin Islands, Guam,
American Samoa, the Commonwealth of the Northern Marianalslands, or the Trust Territory of the Pacific Islands
who are authorized to work at paid employment in the community under the laws of such jurisdiction, if--

(@)(1) Theworker is paid or isin an approved work training program on avoluntary basis;

(2) Representatives of local union central bodies or similar labor union organizations have been consulted;

(3) Such paid employment will not result in the displacement of employed workers, or be applied in skills,
crafts, or tradesin which there is a surplus of available gainful labor in the locality, or impair existing contracts for
services; and

(4) The rates of pay and other conditions of employment will not be |less than those paid or provided for
work of asimilar nature in the locality in which the work is being performed; and

(b) The Attorney General of the United States has certified that the work-release laws or regul ations of the
jurisdiction involved are in conformity with the requirements of Executive Order 11755, as amended by Executive
Orders 12608 and 12943.

(End of clause)

DACAG63-00-B-0029 00700-13



ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029

52.222-4 CONTRACT WORK HOURS AND SAFETY STANDARDSACT - OVERTIME
COMPENSATION. (JUL 1995)

(a) Overtime requirements. No Contractor or subcontractor contracting for any part of the contract work which
may require or involve the employment of laborers or mechanics (see Federal Acquisition Regulation (FAR)

22.300) shall require or permit any such laborers or mechanics in any workweek in which the individual is employed
on such work to work in excess of 40 hours in such workweek unless such laborer or mechanic receives
compensation at arate not lessthan 1 1/2 timesthe basic rate of pay for all hours worked in excess of 40 hoursin
such workweek.

(b) Violation; liability for unpaid wages; liquidated damages. In the event of any violation of the provisions set
forth in paragraph (a) of this clause, the Contractor and any subcontractor responsible therefor shall be liable for the
unpaid wages. In addition, such Contractor and subcontractor shall be liable to the United States (in the case of
work done under contract for the District of Columbiaor aterritory, to such District or to such territory), for
liquidated damages. Such liquidated damages shall be computed with respect to each individual laborer or
mechanics employed in violation of the provisions set forth in paragraph (a) of this clause in the sum of $10 for each
calendar day on which such individual was required or permitted to work in excess of the standard workweek of 40
hours without payment of the overtime wages required by provisions set forth in paragraph (a) of this clause.

(c) Withholding for unpaid wages and liquidated damages. The Contracting Officer shall upon his or her own
action or upon written request of an authorized representative of the Department of Labor withhold or cause to be
withheld, from any moneys payable on account of work performed by the Contractor or subcontractor under any
such contract or any other Federal contract with the same Prime Contractor, or any other Federally-assisted contract
subject to the Contract Work Hours and Safety Standards Act which is held by the same Prime Contractor, such
sums as may be determined to be necessary to satisfy any liabilities of such Contractor or subcontractor for unpaid
wages and liquidated damages as provided in the provisions set forth in paragraph (b) of this clause.

(d) Payrolls and basic records. (1) The Contractor or subcontractor shall maintain payrolls and basic payroll
records during the course of contract work and shall preserve them for aperiod of 3 years from the completion of the
contract for all laborers and mechanics working on the contract. Such records shall contain the name and address of
each such employee, social security number, correct classifications, hourly rates of wages paid, daily and weekly
number of hours worked, deductions made, and actual wages paid. Nothing in this paragraph shall require the
duplication of records required to be maintained for construction work by Department of Labor regulations at 29
CFR 5.5(a)(3) implementing the Davis-Bacon Act.

(2) The records to be maintained under paragraph (d)(1) of this clause shall be made available by the
Contractor or subcontractor for inspection, copying, or transcription by authorized representatives of the Contracting
Officer or the Department of Labor. The Contractor or subcontractor shall permit such representatives to interview
employees during working hours on the job.

(e) Subcontracts. The Contractor or subcontractor shall insert in any subcontracts exceeding $100,000 the
provisions set forth in paragraphs (a) through (€) of this clause and also a clause requiring the subcontractorsto
include these provisionsin any lower tier subcontracts. The Prime Contractor shall be responsible for compliance
by any subcontractor or lower tier subcontractor with the provisions set forth in paragraphs (a) through (e) of this
clause.

52.222-6 DAVIS-BACON ACT (FEB 1995)

(a) All laborers and mechanics employed or working upon the site of the work will be paid unconditionally and
not less often than once aweek, and without subsequent deduction or rebate on any account (except such payroll
deductions as are permitted by regulationsissued by the Secretary of Labor under the Copeland Act (29 CFR Part
3), the full amount of wages and bonafide fringe benefits (or cash equivalents thereof) due at time of payment
computed at rates not less than those contained in the wage determination of the Secretary of Labor whichis
attached hereto and made a part hereof, regardless of any contractual relationship which may be alleged to exist
between the Contractor and such laborers and mechanics. Contributions made or costs reasonably anticipated for
bonafide fringe benefits under section 1(b)(2) of the Davis-Bacon Act on behalf of |aborers or mechanics are
considered wages paid to such laborers or mechanics, subject to the provisions of paragraph (d) of this clause; also,
regular contributions made or costs incurred for more than aweekly period (but not less often than quarterly) under
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plans, funds, or programs which cover the particular weekly period, are deemed to be constructively made or
incurred during such period. Such laborers and mechanics shall be paid not |ess than the appropriate wage rate and
fringe benefits in the wage determination for the classification of work actually performed, without regard to skill,
except as provided in the clause entitled Apprentices and Trainees. Laborers or mechanics performing work in more
than one classification may be compensated at the rate specified for each classification for the time actually worked
therein; provided, That the employer's payroll records accurately set forth the time spent in each classification in
which work is performed. The wage determination (including any additional classifications and wage rates
conformed under paragraph (b) of this clause) and the Davis-Bacon poster (WH-1321) shall be posted at all times by
the Contractor and its subcontractors at the site of the work in a prominent and accessible place where it can be
easily seen by the workers.

(b)(1) The Contracting Officer shall require that any class of |aborers or mechanics which isnot listed in the
wage determination and which isto be employed under the contract shall be classified in conformance with the
wage determination. The Contracting Officer shall approve an additional classification and wage rate and fringe
benefits therefor only when all the following criteria have been met:

(i) The work to be performed by the classification requested is not performed by aclassification in the
wage determination.

(ii) The classification is utilized in the area by the construction industry.

(iii) The proposed wage rate, including any bonafide fringe benefits, bears a reasonable relationship to
the wage rates contained in the wage determination.

(2) If the Contractor and the laborers and mechanics to be employed in the classification (if known), or
their representatives, and the Contracting Officer agree on the classification and wage rate (including the amount
designated for fringe benefits, where appropriate), areport of the action taken shall be sent by the Contracting
Officer to the Administrator of the Wage and Hour Division, Employment Standards Administration, U.S.
Department of Labor, Washington, DC 20210. The Administrator or an authorized representative will approve,
modify, or disapprove every additional classification action within 30 days of receipt and so advise the Contracting
Officer or will notify the Contracting Officer within the 30-day period that additional timeis necessary.

(3) In the event the Contractor, the laborers or mechanics to be employed in the classification, or their
representatives, and the Contracting Officer do not agree on the proposed classification and wage rate (including the
amount designated for fringe benefits, where appropriate), the Contracting Officer shall refer the questions,
including the views of all interested parties and the recommendation of the Contracting Officer, to the Administrator
of the Wage and Hour Division for determination. The Administrator, or an authorized representative, will issue a
determination within 30 days of receipt and so advise the Contracting Officer or will notify the Contracting Officer
within the 30-day period that additional time is necessary.

(4) The wage rate (including fringe benefits, where appropriate) determined pursuant to subparagraphs
(b)(2) and (b)(3) of this clause shall be paid to all workers performing work in the classification under this contract
from the first day on which work is performed in the classification.

(c) Whenever the minimum wage rate prescribed in the contract for a class of laborers or mechanicsincludes a
fringe benefit which is not expressed as an hourly rate, the Contractor shall either pay the benefit as stated in the
wage determination or shall pay another bona fide fringe benefit or an hourly cash equivalent thereof.

(d) If the Contractor does not make payments to atrustee or other third person, the Contractor may consider as
part of the wages of any laborer or mechanic the amount of any costs reasonably anticipated in providing bonafide
fringe benefits under a plan or program; provided, That the Secretary of Labor has found, upon the written request of
the Contractor, that the applicable standards of the Davis-Bacon Act have been met. The Secretary of Labor may
require the Contractor to set aside in a separate account assets for the meeting of obligations under the plan or
program.

52.222-7 WITHHOLDING OF FUNDS (FEB 1988)

The Contracting Officer shall, upon his or her own action or upon written request of an authorized representative of
the Department of Labor, withhold or cause to be withheld from the Contractor under this contract or any other
Federal contract with the same Prime Contractor, or any other Federally assisted contract subject to Davis-Bacon
prevailing wage requirements, which is held by the same Prime Contractor, so much of the accrued payments or
advances as may be considered necessary to pay laborers and mechanics, including apprentices, trainees, and
helpers, employed by the Contractor or any subcontractor the full amount of wages required by the contract. Inthe
event of failureto pay any laborer or mechanic, including any apprentice, trainee, or helper, employed or working
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on the site of the work, all or part of the wages required by the contract, the Contracting Officer may, after written
notice to the Contractor, take such action as may be necessary to cause the suspension of any further payment,
advance, or guarantee of funds until such violations have ceased.

52.222-8 PAYROLLS AND BASIC RECORDS (FEB 1988)

(a) Payrollsand basic records relating thereto shall be maintained by the Contractor during the course of the
work and preserved for aperiod of 3 years thereafter for all laborers and mechanics working at the site of the work.
Such records shall contain the name, address, and social security number of each such worker, hisor her correct
classification, hourly rates of wages paid (including rates of contributions or costs anticipated for bona fide fringe
benefits or cash equivalents thereof of the types described in section 1(b)(2)(B) of the Davis-Bacon Act), daily and
weekly number of hours worked, deductions made, and actual wages paid. Whenever the Secretary of Labor has
found, under paragraph (d) of the clause entitled Davis-Bacon Act, that the wages of any laborer or mechanic
include the amount of any costs reasonably anticipated in providing benefits under a plan or program described in
section 1(b)(2)(B) of the Davis-Bacon Act, the Contractor shall maintain records which show that the commitment
to provide such benefitsis enforceable, that the plan or program is financially responsible, and that the plan or
program has been communicated in writing to the laborers or mechanics affected, and records which show the costs
anticipated or the actual cost incurred in providing such benefits. Contractors employing apprentices or trainees
under approved programs shall maintain written evidence of the registration of apprenticeship programs and
certification of trainee programs, the registration of the apprentices and trainees, and the ratios and wage rates
prescribed in the applicable programs.

(b)(1) The Contractor shall submit weekly for each week in which any contract work is performed a copy of al
payrollsto the Contracting Officer. The payrolls submitted shall set out accurately and completely all of the
information required to be maintained under paragraph (a) of this clause. Thisinformation may be submitted in any
form desired. Optional Form WH-347 (Federal Stock Number 029-005-00014-1) is available for this purpose and
may be purchased from the Superintendent of Documents, U.S. Government Printing Office, Washington, DC
20402. The Prime Contractor isresponsible for the submission of copies of payrolls by all subcontractors.

(2) Each payroll submitted shall be accompanied by a" Statement of Compliance,” signed by the
Contractor or subcontractor or hisor her agent who pays or supervises the payment of the persons employed under
the contract and shall certify--

(i) That the payroll for the payroll period contains the information required to be maintained under
paragraph (a) of this clause and that such information is correct and complete;

(ii) That each laborer or mechanic (including each helper, apprentice, and trainee) employed on the
contract during the payroll period has been paid the full weekly wages earned, without rebate, either directly or
indirectly, and that no deductions have been made either directly or indirectly from the full wages earned, other than
permissible deductions as set forth in the Regulations, 29 CFR Part 3; and

(iii) That each laborer or mechanic has been paid not less than the applicable wage rates and fringe
benefits or cash equivalents for the classification of work performed, as specified in the applicable wage
determination incorporated into the contract.

(3) Theweekly submission of aproperly executed certification set forth on the reverse side of Optional
Form WH-347 shall satisfy the requirement for submission of the " Statement of Compliance” required by
subparagraph (b)(2) of this clause.

(4) Thefalsification of any of the certificationsin this clause may subject the Contractor or subcontractor
to civil or criminal prosecution under Section 1001 of Title 18 and Section 3729 of Title 31 of the United States
Code.

(c) The Contractor or subcontractor shall make the records required under paragraph (a) of this clause available
for inspection, copying, or transcription by the Contracting Officer or authorized representatives of the Contracting
Officer or the Department of Labor. The Contractor or subcontractor shall permit the Contracting Officer or
representatives of the Contracting Officer or the Department of Labor to interview employees during working hours
on thejob. If the Contractor or subcontractor fails to submit required records or to make them available, the
Contracting Officer may, after written notice to the Contractor, take such action as may be necessary to cause the
suspension of any further payment. Furthermore, failure to submit the required records upon request or to make
such records available may be grounds for debarment action pursuant to 29 CFR 5.12.
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52.222-9 APPRENTICES AND TRAINEES (FEB 1988)

(&) Apprentices. Apprenticeswill be permitted to work at less than the predetermined rate for the work they
performed when they are employed pursuant to and individually registered in a bona fide apprenticeship program
registered with the U.S. Department of Labor, Employment and Training Administration, Bureau of Apprenticeship
and Training, or with a State Apprenticeship Agency recognized by the Bureau, or if a person isemployed in his or
her first 90 days of probationary employment as an apprentice in such an apprenticeship program, who is not
individually registered in the program, but who has been certified by the Bureau of Apprenticeship and Training or a
State Apprenticeship Agency (where appropriate) to be eligible for probationary employment as an apprentice. The
allowable ratio of apprenticesto journeymen on the job sitein any craft classification shall not be greater than the
ratio permitted to the Contractor as to the entire work force under the registered program. Any worker listed on a
payroll at an apprentice wage rate, who is not registered or otherwise employed as stated in this paragraph, shall be
paid not less than the applicable wage determination for the classification of work actually performed. In addition,
any apprentice performing work on the job site in excess of the ratio permitted under the registered program shall be
paid not less than the applicable wage rate on the wage determination for the work actually performed. Where a
contractor is performing construction on aproject in alocality other than that in which its program is registered, the
ratios and wage rates (expressed in percentages of the journeyman'’s hourly rate) specified in the Contractor's or
subcontractor's registered program shall be observed. Every apprentice must be paid at not less than the rate
specified in the registered program for the apprentice's level of progress, expressed as a percentage of the
journeyman hourly rate specified in the applicable wage determination. Apprentices shall be paid fringe benefitsin
accordance with the provisions of the apprenticeship program. If the apprenticeship program does not specify fringe
benefits, apprentices must be paid the full amount of fringe benefits listed on the wage determination for the
applicable classification. If the Administrator determines that a different practice prevails for the applicable
apprentice classification, fringes shall be paid in accordance with that determination. In the event the Bureau of
Apprenticeship and Training, or a State Apprenticeship Agency recognized by the Bureau, withdraws approval of an
apprenticeship program, the Contractor will no longer be permitted to utilize apprentices at less than the applicable
predetermined rate for the work performed until an acceptable program is approved.

(b) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than the
predetermined rate for the work performed unless they are employed pursuant to and individually registered in a
program which has received prior approval, evidenced by formal certification by the U.S. Department of Labor,
Employment and Training Administration. Theratio of trainees to journeymen on the job site shall not be greater
than permitted under the plan approved by the Employment and Training Administration. Every trainee must be
paid at not less than the rate specified in the approved program for the trainee's level of progress, expressed as a
percentage of the journeyman hourly rate specified in the applicable wage determination. Trainees shall be paid
fringe benefits in accordance with the provisions of the trainee program. If the trainee program does not mention
fringe benefits, trainees shall be paid the full amount of fringe benefits listed in the wage determination unless the
Administrator of the Wage and Hour Division determines that there is an apprenticeship program associated with the
corresponding journeyman wage rate in the wage determination which provides for less than full fringe benefits for
apprentices. Any employee listed on the payroll at atrainee rate who is not registered and participating in atraining
plan approved by the Employment and Training Administration shall be paid not less than the applicable wage rate
in the wage determination for the classification of work actually performed. In addition, any trainee performing
work on the job sitein excess of the ratio permitted under the registered program shall be paid not less than the
applicable wage rate in the wage determination for the work actually performed. In the event the Employment and
Training Administration withdraws approval of atraining program, the Contractor will no longer be permitted to
utilize trainees at less than the applicable predetermined rate for the work performed until an acceptable programis
approved.

(c) Equal employment opportunity. The utilization of apprentices, trainees, and journeymen under this clause
shall bein conformity with the equal employment opportunity requirements of Executive Order 11246, asamended,
and 29 CFR Part 30.

52.222-10 COMPLIANCE WITH COPELAND ACT REQUIREMENTS (FEB 1988)

The Contractor shall comply with the requirements of 29 CFR Part 3, which are hereby incorporated by reference in
this contract.
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52.222-11 SUBCONTRACTS (LABOR STANDARDS (FEB 1988)

(8 The Contractor or subcontractor shall insert in any subcontracts the clauses entitled Davis-Bacon Act,
Contract Work Hours and Safety Standards A ct-Overtime Compensation, Apprentices and Trainees, Payrolls and
Basic Records, Compliance with Copeland Act Requirements, Withholding of Funds, Subcontracts (Labor
Standards), Contract Termination-Debarment, Disputes Concerning Labor Standards, Compliance with Davis-Bacon
and Related Act Regulations, and Certification of Eligibility, and such other clauses as the Contracting Officer may,
by appropriate instructions, require, and also a clause requiring subcontractors to include these clausesin any lower
tier subcontracts. The Prime Contractor shall be responsible for compliance by any subcontractor or lower tier
subcontractor with all the contract clauses cited in this paragraph.

(b)(1) Within 14 days after award of the contract, the Contractor shall deliver to the Contracting Officer a
completed Statement and Acknowledgment Form (SF 1413) for each subcontract, including the subcontractor's
signed and dated acknowledgment that the clauses set forth in paragraph (a) of this clause have been included in the
subcontract.

(2) Within 14 days after the award of any subsequently awarded subcontract the Contractor shall deliver to
the Contracting Officer an updated completed SF 1413 for such additional subcontract.

52.222-12 CONTRACT TERMINATION--DEBARMENT (FEB 1988)

A breach of the contract clauses entitled Davis-Bacon Act, Contract Work Hours and Safety Standards Act--
Overtime Compensation, Apprentices and Trainees, Payrolls and Basic Records, Compliance with Copeland Act
Requirements, Subcontracts (Labor Standards), Compliance with Davis-Bacon and Related Act Regulations, or
Certification of Eligibility may be grounds for termination of the contract, and for debarment as a Contractor and
subcontractor as provided in 29 CFR 5.12.

52.222-13 COMPLIANCE WITH DAVIS-BACON AND RELATED ACT REGULATIONS (FEB 1988)

All rulings and interpretations of the Davis-Bacon and Related Acts contained in 29 CFR Parts 1, 3, and 5 are
hereby incorporated by referencein this contract.

52.222-14 DISPUTES CONCERNING LABOR STANDARDS (FEB 1988)

The United States Department of Labor has set forth in 29 CFR Parts 5, 6, and 7 procedures for resolving disputes
concerning labor standards requirements. Such disputes shall be resolved in accordance with those procedures and
not the Disputes clause of this contract. Disputes within the meaning of this clause include disputes between the
Contractor (or any of its subcontractors) and the contracting agency, the U.S. Department of Labor, or the
employees or their representatives.

52.222-15 CERTIFICATION OF ELIGIBILITY (FEB 1988)

(a) By entering into this contract, the Contractor certifies that neither it (nor he or she) nor any person or firm
who has an interest in the Contractor's firm is a person or firm ineligible to be awarded Government contracts by
virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

(b) No part of this contract shall be subcontracted to any person or firm ineligible for award of a Government
contract by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

(c) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C. 1001.

52.222-21 PROHIBITION OF SEGREGATED FACILITIES (FEB 1999)
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(a) Segregated facilities, as used in this clause, means any waiting rooms, work areas, rest rooms and wash
rooms, restaurants and other eating areas, time clocks, locker rooms and other storage or dressing areas, parking lots,
drinking fountains, recreation or entertainment areas, transportation, and housing facilities provided for employees,
that are segregated by explicit directive or are in fact segregated on the basis of race, color, religion, sex, or national
origin because of written or oral policies or employee custom. The term does not include separate or single-user rest
rooms or necessary dressing or sleeping areas provided to assure privacy between the sexes.

(b) The Contractor agrees that it does not and will not maintain or provide for its employees any segregated
facilities at any of its establishments, and that it does not and will not permit its employees to perform their services
at any location under its control where segregated facilities are maintained. The Contractor agrees that a breach of
this clause is aviolation of the Equal Opportunity clause in this contract.

(c) The Contractor shall include this clausein every subcontract and purchase order that is subject to the Equal
Opportunity clause of this contract.

(End of clause)

52.222-26 EQUAL OPPORTUNITY (FEB 1999)

(a) If, during any 12-month period (including the 12 months preceding the award of this contract), the
Contractor has been or is awarded nonexempt Federal contracts and/or subcontracts that have an aggregate value in
excess of $10,000, the Contractor shall comply with subparagraphs (b)(1) through (11) of this clause. Upon request,
the Contractor shall provide information necessary to determine the applicability of this clause.

(b) During performing this contract, the Contractor agrees as follows:

(1) The Contractor shall not discriminate against any employee or applicant for employment because of
race, color, religion, sex, or national origin. However, it shall not be aviolation of this clause for the Contractor to
extend a publicly announced preference in employment to Indians living on or near an Indian reservation, in
connection with employment opportunities on or near an Indian reservation, as permitted by 41 CFR 60-1.5.

(2) The Contractor shall take affirmative action to ensure that applicants are employed, and that employees
are treated during employment, without regard to their race, color, religion, sex, or national origin. This shall
include, but not be limited to, (i) employment, (ii) upgrading, (iii) demotion, (iv) transfer, (v) recruitment or
recruitment advertising, (vi) layoff or termination, (vii) rates of pay or other forms of compensation, and (viii)
selection for training, including apprenticeship.

(3) The Contractor shall post in conspicuous places available to employees and applicants for employment
the notices to be provided by the Contracting Officer that explain this clause.

(4) The Contractor shall, in all solicitations or advertisements for employees placed by or on behalf of the
Contractor, state that all qualified applicants will receive consideration for employment without regard to race,
color, religion, sex, or national origin.

(5) The Contractor shall send, to each labor union or representative of workerswith which it hasa
collective bargaining agreement or other contract or understanding, the notice to be provided by the Contracting
Officer advising the labor union or workers' representative of the Contractor's commitments under this clause, and
post copies of the notice in conspicuous places avail able to employees and applicants for employment.

(6) The Contractor shall comply with Executive Order 11246, as amended, and the rules, regulations, and
orders of the Secretary of Labor.

(7) The Contractor shall furnish to the contracting agency all information required by Executive Order
11246, asamended, and by the rules, regulations, and orders of the Secretary of Labor. The Contractor shall also file
Standard Form 100 (EEO-1), or any successor form, as prescribed in 41 CFR part 60-1. Unless the Contractor has
filed within the 12 months preceding the date of contract award, the Contractor shall, within 30 days after contract
award, apply to either the regional Office of Federal Contract Compliance Programs (OFCCP) or the local office of
the Equal Employment Opportunity Commission for the necessary forms.

(8) The Contractor shall permit access to its premises, during normal business hours, by the contracting
agency or the OFCCP for the purpose of conducting on-site compliance evaluations and complaint investigations.
The Contractor shall permit the Government to inspect and copy any books, accounts, records (including
computerized records), and other material that may be relevant to the matter under investigation and pertinent to
compliance with Executive Order 11246, as amended, and rules and regulations that implement the Executive Order.

(9) If the OFCCP determines that the Contractor is not in compliance with this clause or any rule,
regulation, or order of the Secretary of Labor, this contract may be canceled, terminated, or suspended in whole or in
part and the Contractor may be declared ineligible for further Government contracts, under the procedures
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authorized in Executive Order 11246, as amended. In addition, sanctions may be imposed and remedies invoked
against the Contractor as provided in Executive Order 11246, as amended; in the rules, regulations, and orders of the
Secretary of Labor; or as otherwise provided by law.

(10) The Contractor shall include the terms and conditions of subparagraphs (b)(1) through (11) of this
clausein every subcontract or purchase order that is not exempted by the rules, regulations, or orders of the
Secretary of Labor issued under Executive Order 11246, as amended, so that these terms and conditions will be
binding upon each subcontractor or vendor.

(11) The Contractor shall take such action with respect to any subcontract or purchase order asthe
contracting officer may direct as a means of enforcing these terms and conditions, including sanctions for
noncompliance; provided, that if the Contractor becomesinvolved in, or is threatened with, litigation with a
subcontractor or vendor as aresult of any direction, the Contractor may request the United States to enter into the
litigation to protect the interests of the United States.

(c) Notwithstanding any other clause in this contract, disputes relative to this clause will be governed by the
proceduresin 41 CFR 60-1.1.

52.222-27 AFFIRMATIVE ACTION COMPLIANCE REQUIREMENTS FOR CONSTRUCTION (FEB
1999)

(a) Definitions. "Covered area," as used in this clause, means the geographical area described in the solicitation
for this contract.

"Deputy Assistant Secretary,” as used in this clause, means Deputy Assistant Secretary for Federal Contract
Compliance, U.S. Department of Labor, or a designee.

"Employer'sidentification number," as used in this clause, means the Federal Social Security number used on
the employer's quarterly federal tax return, U.S. Treasury Department Form 941,

"Minority," asused in this clause, means--

(1) American Indian or Alaskan Native (all persons having originsin any of the original peoples of North
Americaand maintaining identifiable tribal affiliations through membership and participation or community
identification).

(2) Asian and Pacific Islander (all persons having originsin any of the original peoples of the Far East,
Southeast Asia, the Indian Subcontinent, or the Pacific Islands);

(3) Black (all persons having originsin any of the black African racial groups not of Hispanic origin); and

(4) Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South American, or other Spanish
culture or origin, regardless of race).

(b) If the Contractor, or a subcontractor at any tier, subcontracts a portion of the work involving any
construction trade, each such subcontract in excess of $10,000 shall include this clause and the Notice containing the
goals for minority and femal e participation stated in the solicitation for this contract.

(c) If the Contractor is participating in a Hometown Plan (41 CFR 60-4) approved by the U.S. Department of
Labor in acovered area, either individually or through an association, its affirmative action obligations on all work
in the plan area (including goals) shall comply with the plan for those trades that have unions participating in the
plan. Contractors must be able to demonstrate participation in, and compliance with, the provisions of the plan. Each
Contractor or subcontractor participating in an approved plan is also required to comply with its obligations under
the Equal Opportunity clause, and to make a good faith effort to achieve each goal under the plan in each trade in
which it has employees. The overall good-faith performance by other Contractors or subcontractors toward agoal in
an approved plan does not excuse any Contractor's or subcontractor's failure to make good-faith effortsto achieve
the plan's goals.

(d) The Contractor shall implement the affirmative action procedures in subparagraphs (g)(1) through (16) of
this clause. The goals stated in the solicitation for this contract are expressed as percentages of the total hours of
employment and training of minority and female utilization that the Contractor should reasonably be able to achieve
in each construction trade in which it has employeesin the covered area. If the Contractor performs construction
work in ageographical arealocated outside of the covered area, it shall apply the goals established for the
geographical areawhere that work is actually performed. The Contractor is expected to make substantially uniform
progress toward its goals in each craft.

(e) Neither the terms and conditions of any collective bargaining agreement, nor the failure by aunion with
which the Contractor has a collective bargai ning agreement, to refer minorities or women shall excuse the
Contractor's obligations under this clause, Executive Order 11246, as amended, or the regul ations thereunder.
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(f) In order for the nonworking training hours of apprentices and trainees to be counted in meeting the goals,
apprentices and trainees must be employed by the Contractor during the training period, and the Contractor must
have made a commitment to employ the apprentices and trainees at the completion of their training, subject to the
availability of employment opportunities. Trainees must be trained pursuant to training programs approved by the
U.S. Department of Labor.

(9) The Contractor shall take affirmative action to ensure equal employment opportunity. The evaluation of the
Contractor's compliance with this clause shall be based upon its effort to achieve maximum results from its actions.
The Contractor shall document these efforts fully and implement affirmative action steps at least as extensive asthe
following:

(1) Ensure aworking environment free of harassment, intimidation, and coercion at all sitesand in all
facilities where the Contractor's employees are assigned to work. The Contractor, if possible, will assign two or
more women to each construction project. The Contractor shall ensure that foremen, superintendents, and other
onsite supervisory personnel are aware of and carry out the Contractor's obligation to maintain such aworking
environment, with specific attention to minority or female individuals working at these sites or facilities.

(2) Establish and maintain a current list of sources for minority and female recruitment. Provide written
notification to minority and femal e recruitment sources and community organizations when the Contractor or its
unions have employment opportunities available, and maintain arecord of the organizations' responses.

(3) Establish and maintain a current file of the names, addresses, and telephone numbers of each minority
and femal e off-the-street applicant, referrals of minorities or females from unions, recruitment sources, or
community organizations, and the action taken with respect to each individual. If an individual was sent to the union
hiring hall for referral and not referred back to the Contractor by the union or, if referred back, not employed by the
Contractor, this shall be documented in thefile, along with whatever additional actions the Contractor may have
taken.

(4) Immediately notify the Deputy Assistant Secretary when the union or unions with which the Contractor
has a collective bargaining agreement has not referred back to the Contractor aminority or woman sent by the
Contractor, or when the Contractor has other information that the union referral process hasimpeded the
Contractor's efforts to meet its obligations.

(5) Develop on-the-job training opportunities and/or participate in training programs for the area that
expressly include minorities and women, including upgrading programs and apprenticeship and trainee programs
relevant to the Contractor's employment needs, especially those programs funded or approved by the Department of
Labor. The Contractor shall provide notice of these programsto the sources compiled under subparagraph (g)(2) of
this clause.

(6) Disseminate the Contractor's equal employment policy by--

(i) Providing notice of the policy to unions and to training, recruitment, and outreach programs, and
requesting their cooperation in assisting the Contractor in meeting its contract obligations;

(i) Including the policy in any policy manual and in collective bargaining agreements;

(iii) Publicizing the policy in the company newspaper, annual report, etc.;

(iv) Reviewing the policy with all management personnel and with all minority and female employees
at least once ayear; and

(v) Posting the policy on bulletin boards accessible to employees at each |ocation where construction
work is performed.

(7) Review, at least annually, the Contractor's equal employment policy and affirmative action obligations
with all employees having responsibility for hiring, assignment, layoff, termination, or other employment decisions.
Conduct review of this policy with all on-site supervisory personnel before initiating construction work at ajob site.
A written record shall be made and maintained identifying the time and place of these meetings, persons attending,
subject matter discussed, and disposition of the subject matter.

(8) Disseminate the Contractor's equal employment policy externally by including it in any advertising in
the news media, specifically including minority and female news media. Provide written notification to, and discuss
this policy with, other Contractors and subcontractors with which the Contractor does or anticipates doing business.

(9) Direct recruitment efforts, both oral and written, to minority, female, and community organizations, to
schools with minority and femal e students, and to minority and female recruitment and training organizations
serving the Contractor's recruitment area and employment needs. Not later than 1 month before the date for
acceptance of applications for apprenticeship or training by any recruitment source, send written notification to
organi zations such as the above, describing the openings, screening procedures, and tests to be used in the selection
process.

(10) Encourage present minority and female employees to recruit minority persons and women. Where
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reasonable, provide after-school, summer, and vacation employment to minority and female youth both on the site
and in other areas of the Contractor's workforce.

(11) validate all tests and other selection requirements where required under 41 CFR 60-3.

(12) Conduct, at least annually, an inventory and evaluation at least of all minority and female personnel
for promotional opportunities. Encourage these employeesto seek or to prepare for, through appropriate training,
etc., opportunities for promotion.

(13) Ensure that seniority practices, job classifications, work assignments, and other personnel practices do
not have a discriminatory effect by continually monitoring all personnel and employment-related activities to ensure
that the Contractor's obligations under this contract are being carried out.

(14) Ensurethat all facilities and company activities are nonsegregated except that separate or single-user
rest rooms and necessary dressing or sleeping areas shall be provided to assure privacy between the sexes.

(15) Maintain arecord of solicitations for subcontracts for minority and female construction contractors
and suppliers, including circulation of solicitations to minority and female contractor associations and other business
associations.

(16) Conduct areview, at least annually, of all supervisors' adherence to and performance under the
Contractor's equal employment policy and affirmative action obligations.

(h) The Contractor is encouraged to participate in voluntary associations that may assist in fulfilling one or
more of the affirmative action obligations contained in subparagraphs (g)(1) through (16) of this clause. The efforts
of a contractor association, joint contractor-union, contractor-community, or similar group of which the contractor is
amember and participant may be asserted as fulfilling one or more of its obligations under subparagraphs (g)(1)
through (16) of this clause, provided the Contractor--

(1) Actively participatesin the group;

(2) Makes every effort to ensure that the group hasa positive impact on the employment of minorities and
women in the industry;

(3) Ensures that concrete benefits of the program are reflected in the Contractor's minority and female
workforce participation;

(4) Makes a good-faith effort to meet its individual goals and timetables; and

(5) Can provide access to documentation that demonstrates the effectiveness of actions taken on behalf of
the Contractor. The obligation to comply isthe Contractor's, and failure of such agroup to fulfill an obligation shall
not be a defense for the Contractor's noncompliance.

(i) A single goal for minorities and a separate single goal for women shall be established. The Contractor is
required to provide equal employment opportunity and to take affirmative action for all minority groups, both male
and female, and all women, both minority and nonminority. Consequently, the Contractor may bein violation of
Executive Order 11246, as amended, if a particular group is employed in a substantially disparate manner.

(i) The Contractor shall not use goals or affirmative action standards to discriminate against any person because
of race, color, religion, sex, or national origin.

(k) The Contractor shall not enter into any subcontract with any person or firm debarred from Govern ment
contracts under Executive Order 11246, as amended.

(1) The Contractor shall carry out such sanctions and penalties for violation of this clause and of the Equal
Opportunity clause, including suspension, termination, and cancellation of existing subcontracts, as may be imposed
or ordered under Executive Order 11246, as amended, and its implementing regulations, by the OFCCP. Any failure
to carry out these sanctions and penalties as ordered shall be aviolation of this clause and Executive Order 11246, as
amended.

(m) The Contractor in fulfilling its obligations under this clause shall implement affirmative action procedures
at least as extensive as those prescribed in paragraph (g) of this clause, so as to achieve maximum results from its
efforts to ensure equal employment opportunity. If the Contractor failsto comply with the requirements of Executive
Order 11246, as amended, the implementing regulations, or this clause, the Deputy Assistant Secretary shall take
action as prescribed in 41 CFR 60-4.8.

(n) The Contractor shall designate aresponsible official to--

(1) Monitor all employment-related activity to ensure that the Contractor's equal employment policy is
being carried out;

(2) Submit reports as may be required by the Government; and

(3) Keep records that shall at least include for each employee the name, address, telephone number,
construction trade, union affiliation (if any), employee identification number, social security number, race, sex,
status (e.g., mechanic, apprentice, trainee, helper, or laborer), dates of changes in status, hours worked per week in
the indicated trade, rate of pay, and locations at which the work was performed. Records shall be maintained in an
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easily understandable and retrievable form; however, to the degree that existing records satisfy this requirement,
separate records are not required to be maintained.

Nothing contained herein shall be construed as alimitation upon the application of other laws that establish different
standards of compliance or upon the requirements for the hiring of local or other area residents (e.g., those under the
Public Works Employment Act of 1977 and the Community Development Block Grant Program).

52.222-35 AFFIRMATIVE ACTION FOR DISABLED VETERANS AND VETERANS OF THE
VIETNAM ERA (APR 1998)

(@) ) Definitions. As used in this clause--

All employment openings includes all positions except executive and top management, those positions that will
be filled from within the contractor's organization, and positions lasting 3 days or less. Thisterm includes full-time
employment, temporary employment of more than 3 days' duration, and part-time employment.

Appropriate office of the State employment service system means the local office of the Federal-State national
system of public employment offices with assigned responsibility to serve the area where the employment opening
isto befilled, including the District of Columbia, Guam, the Commonwealth of Puerto Rico, and the Virgin Islands.

Positions that will be filled from within the Contractor's organi zation means employment openings for which no
consideration will be given to persons outside the Contractor's organization (including any affiliates, subsidiaries,
and parent companies) and includes any openings that the Contractor proposes to fill from regularly established
“recall” lists. The exception does not apply to a particular opening once an employer decides to consider applicants
outside of its organization.

Veteran of the Vietnam era means a person who--

(1) Served on active duty for a period of more than 180 days, any part of which occurred between August
5, 1964, and May 7, 1975, and was discharged or released therefrom with other than a dishonorable discharge; or

(2) Was discharged or released from active duty for a service-connected disability if any part of such active
duty was performed between August 5, 1964, and May 7, 1975.

(b) General. (1) Regarding any position for which the employee or applicant for employment is qualified, the
Contractor shall not discriminate against the individual because the individual is adisabled veteran or a veteran of
the Vietnam era. The Contractor agrees to take affirmative action to employ, advance in employment, and otherwise
treat qualified disabled veterans and veterans of the Vietnam era without discrimination based upon their disability
or veterans' statusin all employment practices such as--

(i) Employment;

(ii) Upgrading;

(iii) Demotion or transfer;

(iv) Recruitment;

(v) Advertising;

(vi) Layoff or termination;

(vii) Rates of pay or other forms of compensation; and
(viii) Selection for training, including apprenticeship.

(2) The Contractor agrees to comply with the rules, regul ations, and relevant orders of the Secretary of
Labor (Secretary) issued under the Vietnam Era Veterans' Readjustment Assistance Act of 1972 (the Act), as
amended.

(c) Listing openings. (1) The Contractor agreesto list all employment openings existing at contract award or
occurring during contract performance, at an appropriate office of the State employment service system in the
locality where the opening occurs. These openings include those occurring at any Contractor facility, including one
not connected with performing this contract. An independent corporate affiliate is exempt from this requirement.

(2) State and local government agencies holding Federal contracts of $10,000 or more shall also list all
their employment openings with the appropriate office of the State employment service.

(3) The listing of emp loyment openings with the State employment service system isrequired at |east
concurrently with using any other recruitment source or effort and involves the obligations of placing abonafide job
order, including accepting referrals of veterans and nonveterans. Thislisting does not require hiring any particular
job applicant or hiring from any particular group of job applicants and is not intended to relieve the Contractor from
any reguirements of Executive orders or regulations concerning nondiscrimination in employment.

(4) Whenever the Contractor becomes contractually bound to the listing terms of this clause, it shall advise
the State employment service system, in each State where it has establishments, of the name and location of each
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hiring location in the State. Aslong as the Contractor is contractually bound to these terms and has so advised the
State system, it need not advise the State system of subsequent contracts. The Contractor may advise the State
system when it is no longer bound by this contract clause.

(d) Applicability. This clause does not apply to the listing of employment openings that occur and are filled
outside the 50 States, the District of Columbia, the Commonwealth of Puerto Rico, Guam, and the Virgin Islands.

(e) Postings. (1) The Contractor agrees to post employment notices stating (i) the Contractor's obligation under
the law to take affirmative action to employ and advance in employment qualified disabled veterans and veterans of
the Vietnam era, and (ii) the rights of applicants and employees.

(2) These notices shall be posted in conspicuous places that are available to employees and applicants for
employment. They shall bein aform prescribed by the Deputy Assistant Secretary for Federal Contract Compliance
Programs, Department of Labor (Deputy Assistant Secretary), and provided by or through the Contracting Officer.

(3) The Contractor shall notify each labor union or representative of workers with which it has a collective
bargai ning agreement or other contract understanding, that the Contractor is bound by the terms of the Act, and is
committed to take affirmative action to employ, and advance in employment, qualified disabled veterans and
veterans of the Vietnam Era

(f) Noncompliance. If the Contractor does not comply with the requirements of this clause, appropriate actions
may be taken under the rules, regulations, and relevant orders of the Secretary issued pursuant to the Act.

(g) Subcontracts. The Contractor shall include the terms of this clausein every subcontract or purchase order of
$10,000 or more unless exempted by rules, regulations, or orders of the Secretary. The Contractor shall act as
specified by the Deputy Assistant Secretary to enforce the terms, including action for noncompliance.

(End of clause)

52.222-36 AFFIRMATIVE ACTION FOR WORKERS WITH DISABILITIES (JUN 1998)

(a) General. (1) Regarding any position for which the employee or applicant for employment is qualified, the
Contractor shall not discriminate against any employee or applicant because of physical or mental disability. The
Contractor agrees to take affirmative action to employ, advance in employment, and otherwise treat qualified
individuals with disabilities without discrimination based upon their physical or mental disability in al employment
practices such as--

(i) Recruitment, advertising, and job application procedures,

(i) Hiring, upgrading, promotion, award of tenure, demotion, transfer, layoff, termination, right of
return from layoff, and rehiring;

(iii) Rates of pay or any other form of compensation and changesin compensation;

(iv) Job assignments, job classifications, organizational structures, position descriptions, lines of
progression, and seniority lists;

(v) Leaves of absence, sick leave, or any other leave;

(vi) Fringe benefits available by virtue of employment, whether or not administered by the Contractor;

(vii) Selection and financial support for training, including apprenticeships, professional meetings,
conferences, and other related activities, and selection for leaves of absence to pursue training;

(viii) Activities sponsored by the Contractor, including social or recreational programs; and

(ix) Any other term, condition, or privilege of employment.

(2) The Contractor agrees to comply with the rules, regulations, and relevant orders of the Secretary of
Labor (Secretary) issued under the Rehabilitation Act of 1973 (29 U.S.C. 793) (the Act), as amended.

(b) Postings. (1) The Contractor agreesto post employment notices stating--

(i) The Contractor's obligation under the law to take affirmative action to employ and advancein
employment qualified individual s with disabilities; and
(ii) The rights of applicants and employees.

(2) These notices shall be posted in conspicuous places that are available to employees and applicants for
employment. The Contractor shall ensure that applicants and employees with disabilities are informed of the
contents of the notice (e.g., the Contractor may have the notice read to avisually disabled individual, or may lower
the posted notice so that it might be read by a person in awheelchair). The notices shall be in aform prescribed by
the Deputy Assistant Secretary for Federal Contract Compliance of the U.S. Department of Labor (Deputy Assistant
Secretary) and shall be provided by or through the Contracting Officer.

(3) The Contractor shall notify each labor union or representative of workers with which it has a collective
bargaining agreement or other contract understanding, that the Contractor is bound by the terms of Section 503 of
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the Act and is committed to take affirmative action to employ, and advance in employment, qualified individuals
with physical or mental disabilities.

(c) Noncompliance. If the Contractor does not comply with the requirements of this clause, appropriate actions
may be taken under the rules, regulations, and relevant orders of the Secretary issued pursuant to the Act.

(d) Subcontracts. The Contractor shall include the terms of this clause in every subcontract or purchase order in
excess of $10,000 unless exempted by rules, regulations, or orders of the Secretary. The Contractor shall act as
specified by the Deputy Assistant Secretary to enforce the terms, including action for noncompliance.

(End of clause)

52.222-37 EMPLOYMENT REPORTS ON DISABLED VETERANS AND VETERANS OF THE
VIETNAM ERA (JAN 1999)

(a) Unless the Contractor is a State or local government agency, the Contractor shall report at least annually, as
required by the Secretary of Labor, on--

(1) The number of disabled veterans and the number of veterans of the Vietnam erain the workforce of the
contractor by job category and hiring location; and

(2) The total number of new employees hired during the period covered by the report, and of that total, the
number of disabled veterans, and the number of veterans of the Vietnam era.

(b) The above items shall be reported by completing the form entitled "Federal Contractor Veterans'
Employment Report VETS-100."

(c) Reports shall be submitted no later than September 30 of each year beginning September 30, 1988.

(d) The employment activity report required by paragraph (a)(2) of this clause shall reflect total hires during the
most recent 12-month period as of the ending date selected for the employment profile report required by paragraph
(a)(1) of this clause. Contractors may select an ending date: (1) As of the end of any pay period during the period
January through March 1st of the year the report is due, or (2) as of December 31, if the contractor has previous
written approval from the Equal Employment Opportunity Commission to do so for purposes of submitting the
Employer Information Report EEO-1 (Standard Form 100).

(e) The count of veterans reported according to paragraph (a) of this clauseshall be based on voluntary
disclosure. Each Contractor subject to the reporting requirements at 38 U.S.C. 4212 shall invite all disabled veterans
and veterans of the Vietnam erawho wish to benefit under the affirmative action program at 38 U.S.C. 4212 to
identify themselves to the Contractor. The invitation shall state that the information is voluntarily provided; that the
information will be kept confidential; that disclosure or refusal to provide the information will not subject the
applicant or employee to any adverse treatment; and that the information will be used only in accordance with the
regulations promulgated under 38 U.S.C. 4212.

(f) Subcontracts. The Contractor shall include the terms of this clausein every subcontract or purchase order of
$10,000 or more unless exempted by rules, regulations, or orders of the Secretary.

(End of clause)

52.223-5 POLLUTION PREVENTION AND RIGHT-TO-KNOW INFORMATION (APR 1998)

(a) Executive Order 12856 of August 3, 1993, requires Federal facilities to conply with the provisions of the
Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA)(42 U.S.C. 11001-11050) and the
Pollution Prevention Act of 1990 (PPA)(42 U.S.C. 13101-13109).

(b) The Contractor shall provide all information needed by the Federal facility to comply with the emergency
planning reporting requirements of Section 302 of EPCRA; the emergency notice requirements of Section 304 of
EPCRA; thelist of Material Safety Data Sheets required by Section 311 of EPCRA; the emergency and hazardous
chemical inventory forms of Section 312 of EPCRA; the toxic chemical release inventory of Section 313 of EPCRA,
which includes the reduction and recycling information required by Section 6607 of PPA; and the toxic chemical
reduction goals requirements of Section 3-302 of Executive Order 12856.

52.223-6 DRUG-FREE WORKPLACE (JAN 1997)

(a) Definitions. Asused in this clause --
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"Controlled substance" means a controlled substance in schedules | through V of section 202 of the Controlled
Substances Act (21 U.S.C. 812) and as further defined in regulation at 21 CFR 1308.11 - 1308.15.

"Conviction" means afinding of guilt (including a plea of nolo contendere) or imposition of sentence, or both,
by any judicial body charged with the responsibility to deter- mine violations of the Federal or State criminal drug
statutes.

"Criminal drug statute" means a Federal or non-Federal criminal statute involving the manufacture, distribution,
dispensing, possession, or use of any controlled substance.

"Drug-free workplace" means the site(s) for the performance of work done by the Contractor in connection with
aspecific contract at which employees of the Contractor are prohibited from engaging in the unlawful manufacture,
distribution, dispensing, possession, or use of acontrolled substance.

"Employee" means an employee of a Contractor directly engaged in the performance of work under a
Government contract. "Directly engaged” is defined to include all direct cost employees and any other Contractor
employee who has other than a minimal impact or involvement in contract performance.

"Individual" means an offeror/contractor that has no more than one employee including the offeror/contractor.

(b) The Contractor, if other than an individual, shall-- within 30 days after award (unless alonger period is
agreed to in writing for contracts of 30 days or more performance duration), or as soon as possible for contracts of
less than 30 days performance duration--

(1) Publish a statement notifying its employees that the unlawful manufacture, distribution, dispensing,
possession, or use of acontrolled substance is prohibited in the Contractor's workplace and specifying the actions
that will be taken against employees for violations of such prohibition;

(2) Establish an ongoing drug-free awareness program to inform such employees about--

(i) The dangers of drug abuse in the workplace;

(ii) The Contractor's policy of maintaining a drug-free workplace;

(iii) Any available drug counseling, rehabilitation, and employee assistance programs; and

(iv) The penalties that may be imposed upon employees for drug abuse violations occurring in the
workplace;

(3) Provide all employees engaged in performance of the contract with a copy of the statement required by
subparagraph (b)(1) of this clause

(4) Notify such employees in writing in the statement required by subparagraph (b)(1) of this clause that, as
acondition of continued employment on this contract, the employee will--

(i) Abide by the terms of the statement; and
(ii) Notify the employer in writing of the employee's conviction under acriminal drug statute for a
violation occurring in the workplace no later than 5 days after such conviction.

(5) Notify the Contracting Officer in writing within 10 days after receiving notice under subdivision
(b)(4)(ii) of thisclause, from an employee or otherwise receiving actual notice of such conviction. The notice shall
include the position title of the employese;

(6) Within 30 days after receiving notice under subdivision (b)(4)(ii) of this clause of aconviction, take one
of the following actions with respect to any employee who is convicted of adrug abuse violation occurring in the
workplace:

(i) Taking appropriate personnel action against such employee, up to and including termination; or

(ii) Require such employee to satisfactorily participate in a drug abuse assistance or rehabilitation
program approved for such purposes by a Federal, State, or local health, law enforcement, or other appropriate
agency; and

(7) Make agood faith effort to maintain a drug-free workplace through i mplementation of subparagraphs
(b)(2) though (b)(6) of this clause.

(c) The Contractor, if an individual, agrees by award of the contract or acceptance of a purchase order, not to
engage in the unlawful manufacture, distribution, dispensing, possession, or use of a controlled substance while
performing this contract.

(d) In addition to other remedies avail able to the Government, the Contractor's failure to comply with the
requirements of paragraph (b) or (c) of this clause may, pursuant to FAR 23.506, render the Contractor subject to
suspension of contract payments, termination of the contract for default, and suspension or debarment.

(End of clause)

52.223-14 TOXIC CHEMICAL RELEASE REPORTING (OCT 1996)
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(a) Unless otherwise exempt, the Contractor, as owner or operator of afacility used in the performance of this
contract, shall file by July 1 for the prior calendar year an annual Toxic Chemical Release Inventory Form (Form R)
as described in sections 313(a) and (g) of the Emergency Planning and Community Right-to-Know Act of 1986
(EPCRA) (42 U.S.C. 11023(a) and (g)), and section 6607 of the Pollution Prevention Act of 1990 (PPA) (42 U.S.C.
13106). The Contractor shall file, for each facility subject to the Form R filing and reporting requirements, the
annual Form R throughout the life of the contract.

(b) A Contractor owned or operated facility used in the performance of this contract is exempt from the
requirement to file an annual Form R if--

(1) Thefacility does not manufacture, process, or otherwise use any toxic chemicals listed under section
313(c) of EPCRA, 42 U.S.C. 11023(c);

(2) Thefacility does not have 10 or more full-time employees as specified in section 313(b)(1)(A) of
EPCRA, 42 U.S.C. 11023(b)(1)(A);

(3) Thefacility does not meet the reporting thresholds of toxic chemicals established under of EPCRA, 42
U.S.C. 11023(f) (including the alternate thresholds at 40 CFR 372.27, provided an appropriate certification form has
been filed with EPA);

(4) The facility does not fall within Standard Industrial Classification Code (SIC) designations 20 through
39 as set forth in section 19.102 of the Federal Acquisition Regulation (FAR); or

(5) Thefacility is not located within any State of the United States, the District of Columbia, the
Commonwealth of Puerto Rico, Guam, American Samoa, the United States Virgin Islands, the Northern Mariana
Islands, or any other territory or possession over which the United States has jurisdiction.

(c) If the Contractor has certified to an exemption in accordance with one or more of the criteriain paragraph
(b) of this clause, and after award of the contract circumstances change so that any of its owned or operated facilities
used in the performance of this contract is no longer exempt--

(1) The Contractor shall notify the Contracting Officer; and

(2) The Contractor, as owner or operator of afacility used in the performance of this contract that is no
longer exempt, shall (i) submit a Toxic Chemical Release Inventory Form (Form R) on or before July 1 for the prior
calendar year during which the facility becomes eligible; and (ii) continue to file the annual Form R for thelife of
the contract for such facility.

(d) The Contracting Officer may terminate this contract or take other action as appropriate, if the Contractor
failsto comply accurately and fully with the EPCRA and PPA toxic chemical release filing and reporting
requirements.

(e) Except for acquisitions of commercial items, as defined in FAR Part 2, the Contractor shall--

(1) For competitive subcontracts expected to exceed $100,000 (including all options), include a solicitation
provision substantially the same as the provision at FAR 52.223-13, Certification of Toxic Chemical Release
Reporting; and

(2) Include in any resultant subcontract exceeding $100,000 (including all options), the substance of this
clause, except this paragraph (e).

252.223-7006  PROHIBITION ON STORAGE AND DISPOSAL OF TOXIC AND HAZARDOUS
MATERIALS (APR 1993)

(a) "Definitions".
Asused in this clause --

(1) "Storage" means a non-transitory, semi-permanent or permanent holding, placement, or leaving of
material. It does not include atemporary accumulation of alimited quantity of a material used in or awaste
generated or resulting from authorized activities, such as servicing, maintenance, or repair of Department of Defense
(DoD) items, equipment, or facilities.

(2) "Toxic or hazardous materials' means:

(i) Materials referred to in section 101(14) of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 (42 U.S.C. 9601(14)) and materials designated under section
102 of CERCLA (42 U.S.C. 9602) (40 CFR part 302);

(ii) Materialsthat are of an explosive, flammable, or pyrotechnic nature; or

(iii) Materials otherwise identified by the Secretary of Defense as specified in DoD regulations.
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(b) In accordance with 10 U.S.C. 2692, the Contractor is prohibited from storing or disposing of non-DoD-
owned toxic or hazardous materials on aDoD installation, except to the extent authorized by a statutory exception to
10 U.S.C. 2692 or as authorized by the Secretary of Defense or his designee.

(End of clause)

52.225-11 BUY AMERICAN ACT--BA LANCE OF PAYMENTS PROGRAM--CONSTRUCTION
MATERIALS UNDER TRADE AGREEMENTS (FEB 2000)

(a) Definitions. Asused in this clause--

Component means any article, material, or supply incorporated directly into construction materials.

Construction material means an article, material, or supply brought to the construction site by the Contractor or
subcontractor for incorporation into the building or work. The term also includes an item brought to the site
preassembled from articles, materials, or supplies. However, emergency life safety systems, such as emergency
lighting, fire alarm, and audio evacuation systems, that are discrete systems incorporated into a public building or
work and that are produced as complete systems, are evaluated as a single and distinct construction material
regardless of when or how the individual parts or components of those systems are delivered to the construction site.
Materials purchased directly by the Government are supplies, not construction material.

Cost of components means--

(1) For components purchased by the Contractor, the acquisition cost, including transportation costs to the
place of incorporation into the end product (whether or not such costs are paid to adomestic firm), and any
applicable duty (whether or not a duty-free entry certificate isissued); or

(2) For components manufactured by the Contractor, all costs associated with the manufacture of the
component, including transportation costs as described in paragraph (1) of this definition, plus allocable overhead
costs, but excluding profit. Cost of components does not include any costs associated with the manufacture of the
end product.

Designated country means any of the following countries: Aruba, Austria, Bangladesh, Belgium, Benin,
Bhutan, Botswana, Burkina Faso, Burundi, Canada, Cape Verde, Central African Republic, Chad, Comoros,
Denmark.

Djibouti, Equatorial Guinea, Finland, France, Gambia, Germany, Greece, Guinea, Guinea-Bissau, Haiti, Hong
Kong, Ireland, Israel, Italy, Japan.

Kiribati, Korea, Republic of, Lesotho, Liechtenstein, Luxembourg, Malawi, Maldives, Mali, Mozambique,
Nepal, Netherlands, Niger, Norway, Portugal, Rwanda.

Sao Tome and Principe, SierraLeone, Singapore, Somalia, Spain, Sweden, Switzerland, Tanzania U.R., Togo,
Tuvalu, Uganda, United Kingdom, Vanuatu, Western Samoa, Y emen.

Designated country construction material means a construction material that--

(1) Iswholly the growth, product, or manufacture of a designated country; or

(2) In the case of a construction material that consistsin whole or in part of materials from another country,
has been substantially transformed in a designated country into a new and different construction material distinct
from the materials from which it was transformed.

Domestic construction material means--

(1) Anunmanufactured construction material mined or produced in the United States; or

(2) A construction material manufactured in the United States, if the cost of its components mined,
produced, or manufactured in the United States exceeds 50 percent of the cost of all its components. Components of
foreign origin of the same class or kind for which nonavailability determinations have been made are treated as
domestic.

Foreign construction material means a construction material other than a domestic construction material.

North American Free Trade Agreement country means Canada or Mexico.

North American Free Trade Agreement country construction material means a construction material that--

(1) Iswholly the growth, product, or manufacture of a North American Free Trade Agreement (NAFTA)
country; or

(2) In the case of a construction material that consists in whole or in part of materials from another country,
has been substantially transformed in a NAFTA country into a new and different construction material distinct from
the materials from which it was transformed.

United States means the 50 States and the District of Columbia, U.S. territories and possessions, Puerto Rico,
the Northern Mariana I slands, and any other place subject to U.S. jurisdiction, but does not include leased bases.
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(b) Construction materials. (1) This clause implements the Buy American Act (41 U.S.C. 10a-10d) and the
Balance of Payments Program by providing a preference for domestic construction material. In addition, the
Contracting Officer has determined that the Trade Agreements Act and the North American Free Trade Agreement
(NAFTA) apply to this acquisition. Therefore, the Buy American Act and Balance of Payments Program restrictions
are waived for designated country and NAFTA country construction materials.

(2) The Contractor shall use only domestic, designated country, or NAFTA country construction material in
performing this contract, except as provided in paragraphs (b)(3) and (b)(4) of this clause.

(3) Therequirement in paragraph (b)(2) of this clause does not apply to the construction materials or
components listed by the Government as follows: NONE

(4) The Contracting Officer may add other foreign construction material to the list in paragraph (b)(3) of
this clause if the Government determines that--

(i) The cost of domestic construction material would be unreasonable. The cost of a particular domestic
construction material subject to the restrictions of the Buy American Act is unreasonable when the cost of such
material exceeds the cost of foreign material by more than 6 percent. For determination of unreasonable cost under
the Balance of Payments Program, the Contracting Officer will use afactor of 50 percent;

(ii) The application of the restriction of the Buy American Act or Balance of Payments Program to a
particular construction material would be impracticable or inconsistent with the public interest; or

(iii) The construction material is not mined, produced, or manufactured in the United Statesin
sufficient and reasonably available commercial quantities of a satisfactory quality.

(c) Request for determination of inapplicability of the Buy American Act or Balance of Payments Program.
(1)(i) Any Contractor request to use foreign construction material in accordance with paragraph (b)(4) of this clause
shall include adequate information for Government evaluation of the request, including--

(A) A description of the foreign and domestic construction materials;

(B) Unit of measure;

(C) Quantity;

(D) Price;

(E) Time of delivery or availability;

(F) Location of the construction project;

(G) Name and address of the proposed supplier; and

(H) A detailed justification of the reason for use of foreign construction materialscited in
accordance with paragraph (b)(3) of this clause.

(ii) A request based on unreasonable cost shall include areasonable survey of the market and a
completed price comparison table in the format in paragraph (d) of this clause.

(iii) The price of construction material shall include all delivery coststo the construction site and any
applicable duty (whether or not a duty-free certificate may be issued).

(iv) Any Contractor request for a determination submitted after contract award shall explain why the
Contractor could not reasonably foresee the need for such determination and could not have requested the
determination before contract award. If the Contractor does not submit a satisfactory explanation, the Contracting
Officer need not make a determination.

(2) If the Government determines after contract award that an exception to the Buy American Act or
Balance of Payments Program applies and the Contracting Officer and the Contractor negotiate adequate
consideration, the Contracting Officer will modify the contract to allow use of the foreign construction material.
However, when the basis for the exception is the unreasonabl e price of a domestic construction material, adequate
consideration is not less than the differential established in paragraph (b)(4)(i) of this
clause.

(3) Unless the Government determines that an exception to the Buy American Act or Balance of Payments
Program applies, use of foreign construction material isnoncompliant with the Buy American Act or Balance of
Payments Program.

(d) Data. To permit evaluation of requests under paragraph (c) of this clause based on unreasonabl e cost, the
Contractor shall include the following information and any applicable supporting data based on the survey of
suppliers:

Foreign and Domestic Construction Materials Price Comparison

Construction material description Unit of measure Quantity Price (dollars) \1\

Item 1:
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Foreign conStruction Material.... ...cccvceriviiiiiies eviereere e ceeeererenreeseee s

Domestic construction Material... .....cccccoveiieiis creevieesie e revre e e e
Item 2:

Foreign construction Material.... .....cccvvviiins wevieirenieiriee v

Domestic CONSLruCtion MAaterial... ......cocoviieiiiiiiis e ees eeeereeeeeesaeens

\1\ Include all delivery coststo the construction site and any applicable duty (whether or not aduty-free
entry certificate is issued).
List name, address, telephone number, and contact for suppliers surveyed. Attach copy of response if oral,
attach summary.
Include other applicable supporting information.
(End of clause)

52.225-13 RESTRICTIONS ON CERTAIN FOREIGN PURCHASES (FEB 2000)

(a) The Contractor shall not acquire, for use in the performance of this contract, any supplies or services
originating from sources within, or that were located in or transported from or through, countries whose products are
banned from importation into the United States under regulations of the Office of Foreign Assets Control,
Department of the Treasury. Those countries are Cuba, Iran, Irag, Libya, North Korea, and Sudan.

(b) The Contractor shall not acquire for use in the performance of this contract any supplies or servicesfrom
entities controlled by the government of Irag.

(c) The Contractor shall insert this clause, including this paragraph (c), in all subcontracts.

(End of clause)

252.225-7016  RESTRICTION ON ACQUISITION OF BALL AND ROLLER BEARINGS (AUG 1998)

(a) Definitions.
Asused in this clause--

(1) “Bearing components” means the bearing element, retainer, inner race, or outer race.

(2) “Miniature and instrument ball bearings” means all rolling contact ball bearings with a basic outside
diameter (exclusive of flange diameters) of 30 millimeters or less, regardless of material, tolerance, performance, or
quality characteristics.

(b) The Contractor agrees that, except as provided in paragraph (c) of this clause, all ball and roller bearings and
ball and roller bearing components (including miniature and instrument ball bearings) delivered under this contract,
either as end items or components of end items, shall be wholly manufactured in the United States or Canada.
Unless otherwise specified, raw materials, such as performed bar, tube, or rod stock and lubricants, need not be
mined or produced in the United States or Canada.

(©) (1) Therestriction in paragraph (b) of this clause does not apply to the extent that—

(i) Theend items or components containing ball or roller bearings are commercial items; or
(if) Theball or roller bearings are commercial items manufactured in the United Kingdom.

(2) The commercial item exception in paragraph (c)(1) of this clause does not include items designed or
developed under a Government contract or contracts where the end item is bearings and bearing components.

(d) Therestriction in paragraph (b) of this clause may be waived upon request from the Contractor in
accordance with subsection 225.7019-3 of the Defense Federal Acquisition Regulation Supplement. If the restriction
iswaived for miniature and instrument ball bearings, the Contractor agrees to acquire alike quantity and type of
domestic manufacture for nongovernmental use.

(e) The Contractor agrees to retain records showing compliance with this restriction until 3 years after final
payment and to make records available upon request of the Contracting Office.

(f) The Contractor agrees to insert this clause, including this paragraph (f), in every subcontract and purchase
order issued in performance of this contract, unlessitems acquired are--

(1) Commercial items other than ball or roller bearings; or

(2) Itemsthat do not contain ball or roller bearings.
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252.225-7017  PROHIBITION ON AWARD TO COMPANIES OWNED BY THE PEOPLE’S REPUBLIC OF
CHINA (FEB 2000)

(a) Definition. “People's Republic of China,” as used in this provision, means the government of the People's
Republic of China, including its political subdivisions, agencies, and instrumentalities.

(b) Prohibition on award. Section 8120 of the Department of Defense Appropriations Act for fiscal year 1999
(Pub. L. 105-262), as amended by Section 144 of Title I, Division C, of the Omnibus Consolidated and Emergency
Supplemental Appropriations Act, 1999 (Pub. L. 105-277), prohibits the award of a contract under this solicitation
to any company in which the Director of Defense Procurement (Office of the Under Secretary of Defense
(Acquisition, Technology, and Logistics)) has determined that the People's Republic of China or the People's
Liberation Army of the People's Republic of China owns more than 50 percent interest.

(c) Representation. By submission of an offer, the offeror represents that the People's Republic of Chinaor the
People's Liberation Army of the People's Republic of China does not own more than 50 percent interest in the
offeror.

(End of provision)

252.225-7031  SECONDARY ARAB BOYCOTT OF ISRAEL (JUN 1992)

(a) Definitions. Asused in thisclause--

(1) "Foreign person" means any person other than a United States person as defined in Section 16(2) of the
Export Administration Act of 1979 (50 U.S.C. App. Sec 2415).

(2) "United States person” is defined in Section 16(2) of the Export Administration Act of 1979 and means
any United States resident or national (other than an individual resident outside the United States and employed by
other than a United States person), any domestic concern (including any permanent domestic establishment of any
foreign concern), and any foreign subsidiary or affiliate (including any permanent foreign establishment) of any
domestic concern which is controlled in fact by such domestic concerns, as determined under regulations of the
President.

(b) Certification. By submitting this offer, the Offeror, if aforeign person, company or entity, certifies that it--

(1) Does not comply with the Secondary Arab Boycott of Israel; and

(2) Isnot taking or knowingly agreeing to take any action, with respect to the Secondary Boycott of |srael
by Arab countries, which 50 U.S.C. App. Sec 2407(a) prohibits a United States person from taking.

(End of clause)

52.227-1 AUTHORIZATION AND CONSENT (JUL 1995)

(a) The Government authorizes and consentsto all use and manufacture, in performing this contract or any
subcontract at any tier, of any invention described in and covered by a United States patent (1) embodied in the
structure or composition of any article the delivery of which is accepted by the Government under this contract or
(2) used in machinery, tools, or methods whose use necessarily results from compliance by the Contractor or a
subcontractor with (i) specifications or written provisions forming a part of this contract or (ii) specific written
instructions given by the Contracting Officer directing the manner of performance. The entire liability to the
Government for infringement of a patent of the United States shall be determined solely by the provisions of the
indemnity clause, if any, included in this contract or any subcontract hereunder (including any lower-tier
subcontract), and the Government assumes liability for all other infringement to the extent of the authorization and
consent herein above granted.

(b) The Contractor agrees to include, and require inclusion of, this clause, suitably modified to identify the
parties, in al subcontracts at any tier for supplies or services (including construction, architect-engineer services,
and materials, supplies, models, samples, and design or testing services expected to exceed the simplified acquisition
threshold (however, omission of this clause from any subcontract, including those at or below the simplified
acquisition threshold, does not affect this authorization and consent.)

52.227-2 NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT INFRINGEMENT
(AUG 1996)
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(a) The Contractor shall report to the Contracting Officer, promptly and in reasonable written detail, each notice
or claim of patent or copyright infringement based on the performance of this contract of which the Contractor has
knowledge.

(b) Inthe event of any claim or suit against the Government on account of any alleged patent or copyright
infringement arising out of the performance of this contract or out of the use of any supplies furnished or work or
services performed under this contract, the Contractor shall furnish to the Government, when requested by the
Contracting Officer, all evidence and information in possession of the Contractor pertaining to such suit or claim.
Such evidence and information shall be furnished at the expense of the Government except where the Contractor has
agreed to indemnify the Government.

(c) The Contractor agreesto include, and require inclusion of, this clause in all subcontracts at any tier for
supplies or services (including construction and architect-engineer subcontracts and those for material, supplies,
models, samples, or design or testing services) expected to exceed the simplified acquisition threshold at (FAR)
2.101.to exceed the dollar amount set forth in 13.000 of the Federal Acquisition Regulation (FAR).

(End of clause)

52.227-4 PATENT INDEMNITY--CONSTRUCTION CONTRACTS (APR 1984)

Except as otherwise provided, the Contractor agreesto indemnify the Government and its officers, agents, and
employees against liability, including costs and expenses, for infringement upon any United States patent (except a
patent issued upon an application that is now or may hereafter be withheld from issue pursuant to a Secrecy Order
under 35 U.S.C. 181) arising out of performing this contract or out of the use or disposal by or for the account of the
Government of supplies furnished or work performed under this contract.

52.227-13 PATENT RIGHTS--ACQUISITION BY THE GOVERNMENT (JAN 1997)

(a) Definitions. "Invention,” as used in this clause, means any invention or discovery which isor may be
patentable or otherwise protectable under title 35 of the United States Code or any novel variety of plant that is or
may be protectable under the Plant Variety Protection Act (7 U.S.C. 2321, et seq.).

"Practical application,” as used in this clause, means to manufacture, in the case of a composition or product; to
practice, in the case of a process or method; or to operate, in the case of a machine or system; and, in each case,
under such conditions as to establish that the invention is being utilized and that its benefits are, to the extent
permitted by law or Government regulations, available to the public on reasonable terms.

"Subject invention," as used in this clause, means any invention of the Contractor conceived or first actually
reduced to practice in the performance of work under this contract; provided, that in the case of avariety of plant,
the date of determination (as defined in section 41(d) of the Plant Variety Protection Act, 7 U.S.C. 2401(d)) must
also occur during the period of contract performance.

(b) Allocations of principal rights. (1) Assignment to the Government. The Contractor agreesto assign to the
Government the entireright, title, and interest throughout the world in and to each subject invention, except to the
extent that rights are retained by the Contractor under subparagraph (b)(2) and paragraph (d) below.

(2) Greater rights determinations. (i) The Contractor, or an employee-inventor after consultation with the
Contractor, may retain greater rights than the nonexclusive license provided in paragraph (d) below, in accordance
with the procedures of paragraph 27.304-1(a) of the Federal Acquisition Regulation (FAR). A request for a
determination of whether the Contractor or the employee-inventor is entitled to retain such greater rights must be
submitted to the Head of the Contracting Agency or designee at the time of the first disclosure of theinvention
pursuant to subparagraph (€)(2) below, or not later than 8 months thereafter, unless alonger period is authorized in
writing by the Contracting Officer for good cause shown in writing by the Contractor. Each determination of greater
rights under this contract normally shall be subject to paragraph (c) below, and to the reservations and conditions
deemed to be appropriate by the Head of the Contracting Agency or designee.

(ii) Upon reguest, the Contractor shall provide the filing date, serial number and title, a copy of the
patent application (including an English-language version if filed in alanguage other than English), and patent
number and issue date for any subject invention in any country for which the Contractor has retained title.

(iii) Upon request, the Contractor shall furnish the Government an irrevocable power to inspect and
make copies of the patent application file.
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(c) Minimum rights acquired by the Government. (1) With respect to each subject invention to which the
Contractor retains principal or exclusive rights, the Contractor agrees as follows:

(i) The Contractor hereby grants to the Government a nonexclusive, nontransferable, irrevocable, paid-
up license to practice or have practiced each subject invention throughout the world by or on behalf of the
Government of the United States (including any Government agency).

(ii) The Contractor agrees that with respect to any subject invention in which it has acquired title, the
Federal agency has the right in accordance with the proceduresin FAR 27.304-1(g) to require the Contractor, an
assignee, or exclusive licensee of asubject invention to grant a nonexclusive, partially exclusive, or exclusive
licensein any field of useto aresponsible applicant or applicants, upon terms that are reasonable under the
circumstances, and if the Contractor, assignee, or exclusive licensee refuses such arequest, the Federal agency has
the right to grant such alicenseitself if the Federal agency determines that--

(A) Such action is necessary because the Contractor or assignee has not taken, or is not expected
to take within areasonable time, effective steps to achieve practical application of the subject invention in such field
of use;

(B) Such action is necessary to alleviate health or safety needs which are not reasonably satisfied
by the Contractor, assignee, or their licensees,

(C) Such action is necessary to meet requirements for public use specified by Federal regulations
and such requirements are not reasonably satisfied by the Contractor, assignee, or licensees; or

(D) Such action is necessary because the agreement required by paragraph (i) of this clause has
neither been obtained nor waived or because alicensee of the exclusiveright to use or sell any subject invention in
the United Statesisin breach of such agreement.

(iii) The Contractor agrees to submit on request periodic reports no more frequently than annually on
the utilization of a subject invention or on efforts at obtaining such utilization of a subject invention or on efforts at
obtaining such utilization that are being made by the Contractor or its licensees or assignees. Such reports shall
include information regarding the status of development, date of first commercial sale or use, gross royalties
received by the Contractor, and such other data and information as the agency may reasonably specify. The
Contractor also agrees to provide additional reports as may be requested by the agency in connection with any
march-in proceedings undertaken by the agency in accordance with subdivision (ii) above. To the extent data or
information supplied under this section is considered by the Contractor, itslicensee, or assignee to be privileged and
confidential and is so marked, the agency agrees that, to the extent permitted by law, it will not disclose such
information to persons outside the Government.

(iv) The Contractor agrees, when licensing a subject invention, to arrange to avoid royalty charges on
acquisitions involving Government funds, including funds derived through a Military Assistance Program of the
Government or otherwise derived through the Government, to refund any amounts received as royalty chargeson a
subject invention in acquisitions for, or on behalf of, the Government, and to provide for such refund in any
instrument transferring rightsin the invention to any party.

(v) The Contractor agreesto provide for the Government's paid-up license pursuant to subdivision (i)
abovein any instrument transferring rights in a subject invention and to provide for the granting of licenses as
required by subdivision (ii) above, and for the reporting of utilization information as required by subdivision (iii)
above, whenever the instrument transfers principal or exclusive rightsin a subject invention.

(2) Nothing contained in this paragraph (c) shall be deemed to grant to the Government any rights with
respect to any invention other than a subject invention.

(d) Minimum rightsto the Contractor. (1) The Contractor is hereby granted a revocable nonexclusive, royalty-
freelicense in each patent application filed in any country on a subject invention and any resulting patent in which
the Government obtains title, unless the Contractor fails to disclose the subject invention within the times specified
in subparagraph (e)(2) below. The Contractor's license extends to its domestic subsidiaries and affiliates, if any,
within the corporate structure of which the Contractor is a part and includes the right to grant sublicenses of the
same scope to the extent the Contractor was legally obligated to do so at the time the contract was awarded. The
license istransferable only with the approval of the funding Federal agency except when transferred to the successor
of that part of the Contractor's business to which the invention pertains.

(2) The Contractor's domestic license may be revoked or modified by the funding Federal agency to the
extent necessary to achieve expeditious practical application of the subject invention pursuant to an application for
an exclusive license submitted in accordance with applicable provisionsin 37 CFR Part 404 and agency licensing
regulations. Thislicense will not be revoked in that field of use or the geographical areasin which the Contractor
has achieved practical applications and continues to make the benefits of the invention reasonably accessible to the
public. Thelicense in any foreign country may be revoked or modified at the discretion of the funding Federal
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agency to the extent the Contractor, its licensees, or its domestic subsidiaries or affiliates have failed to achieve
practical application in that foreign country.

(3) Before revocation or modification of the license, the funding Federal agency will furnish the Contractor
awritten notice of itsintention to revoke or modify the license, and the Contractor will be allowed 30 days (or such
other time as may be authorized by the funding Federal agency for good cause shown by the Contractor) after the
notice to show cause why the license should not be revoked or modified. The Contractor has the right to appeal, in
accordance with applicable agency licensing regulations and 37 CFR 404 concerning the licensing of Government-
owned inventions, any decision concerning the revocation or modification of itslicense.

(4) When the Government has the right to receivetitle, and does not elect to secure a patent in aforeign
country, the Contractor may elect to retain such rightsin any foreign country in which the Government el ects not to
secure a patent, subject to the Government's rightsin subparagraph (c)(1) of this clause.

(e) Invention identification, disclosures, and reports. (1) The Contractor shall establish and maintain active and
effective procedures to assure that subject inventions are promptly identified and disclosed to Contractor personnel
responsible for patent matters within 6 months of conception and/or first actual reduction to practice, whichever
occursfirst in the performance of work under this contract. These procedures shall include the maintenance of
laboratory notebooks or equivalent records and other records as are reasonably necessary to document the
conception and/or the first actual reduction to practice of subject inventions, and records that show that the
procedures for identifying and disclosing the inventions are followed. Upon request, the Contractor shall furnish the
Contracting Officer adescription of such procedures for evaluation and for determination as to their effectiveness.

(2) The Contractor shall disclose each subject invention to the Contracting Officer within 2 months after
the inventor discloses it in writing to Contractor personnel responsible for patent matters or, if earlier, within 6
months after the Contractor becomes aware that a subject invention has been made, but in any event before any on
sale, public use, or publication of such invention known to the Contractor. The disclosure to the agency shall bein
the form of awritten report and shall identify the contract under which the invention was made and the inventor(s).
It shall be sufficiently completein technical detail to convey aclear understanding, to the extent known at the time
of the disclosure, of the nature, purpose, operation, and physical, chemical, biological, or electrical characteristics of
theinvention. The disclosure shall also identify any publication, on sale, or public use of the invention and whether
amanuscript describing the invention has been submitted for publication and, if so, whether it has been accepted for
publication at the time of disclosure. In addition, after disclosure to the agency, the Contractor shall promptly notify
the agency of the acceptance of any manuscript describing the invention for publication or of any on sale or public
use planned by the Contractor.

(3) The Contractor shall furnish the Contracting Officer the following:

(i) Interim reports every 12 months (or such longer period as may be specified by the Contracting
Officer) from the date of the contract, listing subject inventions during that period, and stating that all subject
inventions have been disclosed (or that there are not such inventions) and that the procedures required by
subparagraph (e)(1) above have been followed.

(ii) A final report, within 3 months after completion of the contracted work, listing all subject
inventions or stating that there were no such inventions, and listing all subcontracts at any tier containing a patent
rights clause or stating that there were no such subcontracts.

(4) The Contractor agrees to require, by written agreement, its employees, other than clerical and
nontechnical employees, to disclose promptly in writing to personnel identified as responsible for the administration
of patent matters and in aformat suggested by the Contractor each subject invention made under contract in order
that the Contractor can comply with the disclosure provisions of paragraph (c) above, and to execute all papers
necessary to file patent applications on subject inventions and to establish the Government's rights in the subject
inventions. This disclosure format should require, as a minimum, the information required by subparagraph (2)
above.

(5) The Contractor agrees subject to FAR 27.302(i) that the Government may duplicate and disclose subject
invention disclosures and all other reports and papers furnished or required to be furnished pursuant to this clause.

(f) Examination of recordsrelating to inventions. (1) The Contracting Officer or any authorized representative
shall, until 3 years after final payment under this contract, have the right to examine any books (including laboratory
notebooks), records, and documents of the Contractor relating to the conception or first actual reduction to practice
of inventionsin the same field of technology as the work under this contract to determine whether--

(i) Any such inventions are subject inventions;

(ii) The Contractor has established and maintains the procedures required by subparagraphs (e)(1) and
(4) of thisclause; and

(iii) The Contractor and its inventors have complied with the procedures.
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(2) If the Contracting Officer learns of an unreported Contractor invention which the Contracting Officer
believes may be a subject invention, the Contractor may be required to disclose the invention to the agency for a
determination of ownership rights.

(3) Any examination of records under this paragraph will be subject to appropriate conditions to protect the
confidentiality of the information involved.

(g) Withholding of payment (this paragraph does not apply to subcontracts). (1) Any time before final payment
under this contract, the Contracting Officer may, in the Government's interest, withhold payment until a reserve not
exceeding $50,000 or 5 percent of the amount of this contract, whichever isless, shall have been set asideif, in the
Contracting Officer's opinion, the Contractor fails to--

(i) Establish, maintain, and follow effective procedures for identifying and disclosing subject
inventions pursuant to subparagraph (€)(1) above;

(ii) Disclose any subject invention pursuant to subparagraph (€)(2) above;

(iii) Deliver acceptable interim reports pursuant to subdivision (€)(3)(i) above; or

(iv) Provide the information regarding subcontracts pursuant to subparagraph (h)(4) below.

(2) Such reserve or balance shall be withheld until the Contracting Officer has determined that the
Contractor has rectified whatever deficiencies exist and has delivered all reports, disclosures, and other information
required by this clause.

(3) Final payment under this contract shall not be made before the Contractor delivers to the Contracting
Officer all disclosures of subject inventions required by subparagraph (e)(2) above, and acceptable final report
pursuant to subdivision (€)(3)(ii) above, and all past due confirmatory instruments.

(4) The Contracting Officer may decrease or increase the sums withheld up to the maximum authorized
above. No amount shall be withheld under this paragraph while the amount specified by this paragraph is being
withheld under other provisions of the contract. The withholding of any amount or the subsequent payment thereof
shall not be construed as awaiver of any Government rights.

(h) Subcontracts. (1) The Contractor shall include this clause (suitably nodified to identify the parties) in al
subcontracts, regardless of tier, for experimental, developmental, or research work. The subcontractor shall retain all
rights provided for the Contractor in this clause, and the Contractor shall not, as part of the consideration for
awarding the subcontract, obtain rightsin the subcontractor's subject inventions.

(2) Inthe event of arefusal by a prospective subcontractor to accept such a clause the Contractor--

(i) Shall promptly submit awritten notice to the Contracting Officer setting forth the subcontractor's
reasons for such refusal and other pertinent information that may expedite disposition of the matter; and

(ii) Shall not proceed with such subcontract without the written authorization of the Contracting
Officer.

(3) In the case of subcontracts at any tier, the agency, subcontractor, and Contractor agree that the mutual
obligations of the parties created by this clause constitute a contract between the subcontractor and the Federal
agency with respect to those matters covered by this clause.

(4) The Contractor shall promptly notify the Contracting Officer in writing upon the award of any
subcontract at any tier containing a patent rights clause by identifying the subcontractor, the applicable patent rights
clause, the work to be performed under the subcontract, and the dates of award and estimated completion. Upon
request of the Contracting Officer, the Contractor shall furnish a copy of such subcontract, and, no more frequently
than annually, alisting of the subcontracts that have been awarded.

(i) Preference for United States industry. Unless provided otherwise, no Contractor that receivestitle to any
subject invention and no assignee of any such Contractor shall grant to any person the exclusive right to use or sell
any subject invention in the United States unless such person agrees that any products embodying the subject
invention will be manufactured substantially in the United States. However, in individual cases, the requirement
may be waived by the Government upon a showing by the Contractor or assignee that reasonable but unsuccessful
efforts have been made to grant licenses on similar termsto potential licensees that would be likely to manufacture
substantially in the United States or that under the circumstances domestic manufacture is not commercially
feasible.

(End of clause)

252.227-7033  RIGHTSIN SHOP DRAWINGS (APR 1966)

(a) Shop drawings for construction means drawings, submitted to the Government by the Construction
Contractor, subcontractor or any lower-tier subcontractor pursuant to a construction contract, showing in detail (i)
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the proposed fabrication and assembly of structural elementsand (ii) the installation (i.e., form, fit, and attachment
details) of materials or equipment. The Government may duplicate, use, and disclose in any manner and for any
purpose shop drawings delivered under this contract.

(b) This clause, including this paragraph (b), shall beincluded in all subcontracts hereunder at any tier.

52.228-1 BID GUARANTEE (SEP 1996)

(a) Failureto furnish a bid guarantee in the proper form and amount, by the time set for opening of bids, may be
cause for rejection of the bid.

(b) The bidder shall furnish abid guarantee in the form of afirm commitment, e.g., bid bond supported by good
and sufficient surety or sureties acceptable to the Government, postal money order, certified check, cashier's check,
irrevocable letter of credit, or, under Treasury Department regulations, certain bonds or notes of the United States.
The Contracting Officer will return bid guarantees, other than bid bonds, (1) to unsuccessful bidders as soon as
practicable after the opening of bids, and (2) to the successful bidder upon execution of contractual documents and
bonds (including any necessary coinsurance or reinsurance agreements), as required by the bid as accepted .-

(c) The amount of the bid guarantee shall be twenty (20) percent of the bid price or $3,000,000, whichever is
less.-

(d) If the successful bidder, upon acceptance of its bid by the Government within the period specified for
acceptance, failsto execute all contractual documents or furnish executed bond(s) within 10 days after receipt of the
forms by the bidder, the Contracting Officer may terminate the contract for default .-

(e) Inthe event the contract is terminated for default, the bidder isliable for any cost of acquiring the work that
exceeds the amount of itsbid, and the bid guarantee is avail abl e to offset the difference.

52.228-2 ADDITIONAL BOND SECURITY (OCT 1997)

The Contractor shall promptly furnish additional security required to protect the Government and persons supplying
labor or materials under this contract if--

(a) Any surety upon any bond, or issuing financial institution for other security, furnished with this contract
becomes unacceptabl e to the Government.

(b) Any surety failsto furnish reports on its financial condition as required by the Government;

(c) The contract priceisincreased so that the penal sum of any bond becomes inadequate in the opinion of the
Contracting Officer; or

(d) Anirrevocable letter of credit (ILC) used as security will expire before the end of the period of required
security. If the Contractor does not furnish an acceptable extension or replacement ILC, or other acceptable
substitute, at least 30 days before anIL C's scheduled expiration, the Contracting officer has the right to immediately
draw onthelLC.

52.228-5 INSURANCE--WORK ON A GOVERNMENT INSTALLATION (JAN 1997)

(a) The Contractor shall, at its own expense, provide and maintain during the entire performance of this
contract, at least the kinds and minimum amounts of insurance required in the Schedule or elsewhere in the contract.

(b) Before commencing work under this contract, the Contractor shall notify the Contracting Officer in writing
that the required insurance has been obtained. The policies evidencing required insurance shall contain an
endorsement to the effect that any cancellation or any material change adversely affecting the Government's interest
shall not be effective (1) for such period as the laws of the State in which this contract isto be performed prescribe,
or (2) until 30 days after theinsurer or the Contractor gives written notice to the Contracting Officer, whichever
period islonger.

(c) The Contractor shall insert the substance of this clause, including this paragraph (c), in subcontracts under
this contract that require work on a Government installation and shall require subcontractors to provide and maintain
the insurance required in the Schedule or elsewhere in the contract. The Contractor shall maintain a copy of all
subcontractors' proofs of required insurance, and shall make copies available to the Contracting Officer upon
request.

(End of clause)
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52.228-11 PLEDGES OF ASSETS (FEB 1992)

(a) Offerors shall obtain from each person acting as an individual surety on a bid guarantee, a performance
bond, or a payment bond--

(1) Pledge of assets; and

(2) Standard Form 28, Affidavit of Individual Surety.

(b) Pledges of assets from each person acting as an individual surety shall be in the form of --

(1) Evidence of an escrow account containing cash, certificates of deposit, commercial or Government
securities, or other assets described in FAR 28.203-2 (except see 28.203-2(b)(2) with respect to Government
securities held in book entry form) and/or;

(2) A recorded lien on real estate. The offeror will be required to provide--

(i) Evidence of titlein the form of a certificate of title prepared by atitle insurance company approved
by the United States Department of Justice. Thistitle evidence must show fee simpletitle vested in the surety along
with any concurrent owners; whether any real estate taxes are due and payable; and any recorded encumbrances
against the property, including the lien filed in favor of the Government as required by FAR 28.203-3(d);

(ii) Evidence of the amount due under any encumbrance shown in the evidence of title;

(iii) A copy of the current real estate tax assessment of the property or a current appraisal dated no
earlier than 6 months prior to the date of the bond, prepared by a professional appraiser who certifies that the
appraisal has been conducted in accordance with the generally accepted appraisal standards as reflected in the
Uniform Standards of Professional Appraisal Practice, as promulgated by the Appraisal Foundation.

(End of clause)

52.228-12 PROSPECTIVE SUBCONTRACTOR REQUESTS FOR BONDS. (OCT 1995)

In accordance with Section 806(a)(3) of Pub. L. 102-190, as amended by Sections 2091 and 8105 of Pub. L. 103-
355, upon the request of a prospective subcontractor or supplier offering to furnish labor or material for the
performance of this contract for which a payment bond has been furnished to the Government pursuant to the Miller
Act, the Contractor shall promptly provide a copy of such payment bond to the requester.

52.228-14 IRREVOCABLE LETTER OF CREDIT (DEC 1999)

(a) “Irrevocable letter of credit” (ILC), as used in this clause, means awritten commitment by afederally
insured financial institution to pay all or part of a stated amount of money, until the expiration date of the letter,
upon presentation by the Government (the beneficiary) of awritten demand therefor. Neither the financial institution
nor the offeror/Contractor can revoke or condition the letter of credit.

(b) If the offeror intendsto usean ILC in lieu of abid bond, or to secure other types of bonds such as
performance and payment bonds, the letter of credit and letter of confirmation formats in paragraphs (e) and (f) of
this clause shall be used.

(c) The letter of credit shall be irrevocable, shall require presentation of no document other than awritten
demand and the ILC (including confirming letter, if any), shall be issued/confirmed by an acceptable federally
insured financial institution as provided in paragraph (d) of this clause, and--

(1) If used as a bid guarantee, the ILC shall expire no earlier than 60 days after the close of the bid
acceptance period;

(2) If used as an alternative to corporate or individual sureties as security for a performance or payment
bond, the offeror/Contractor may submit an ILC with aninitial expiration date estimated to cover the entire period
for which financial security isrequired or may submit an ILC with an initial expiration date that isaminimum
period of one year from the date of issuance. The ILC shall provide that, unless the issuer provides the beneficiary
written notice of non-renewal at least 60 days in advance of the current expiration date, the ILC is automatically
extended without amendment for one year from the expiration date, or any future expiration date, until the period of
required coverage is completed and the Contracting Officer provides the financial institution with awritten
statement waiving the right to payment. The period of required coverage shall be:

(i) For contracts subject to the Miller Act, the later of--
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(A) One year following the expected date of final payment;
(B) For performance bonds only, until completion of any warranty period; or
(C) For payment bonds only, until resolution of all claimsfiled against the payment bond during
the one-year period following final payment.
(ii) For contracts not subject to the Miller Act, the later of--
(A) 90 days following final payment; or
(B) For performance bonds only, until completion of any warranty period.

(d) Only federally insured financial institutions rated investment grade or higher shall issue or confirm the ILC.
The offeror/Contractor shall provide the Contracting Officer a credit rating that indicates the financial institution has
the required rating(s) as of the date of issuance of the ILC. Unless the financial institution issuing the ILC had letter
of credit business of less than $25 million in the past year, ILCs over $5 million must be confirmed by another
acceptable financial institution that had letter of credit business of less than $25 million in the past year.

(e) Thefollowing format shall be used by the issuing financial institution to create an ILC:

[Issuing Financial Institution's Letterhead or Name and Address]
Issue Date

IRREVOCABLE LETTER OF CREDIT NO.

Account party's name
Account party's address
For Solicitation No. (for reference only)

TO: [U.S. Government agency]

[U.S. Government agency's address]

1. We hereby establish thisirrevocable and transferable Letter of Credit in your favor for one or more drawings
up to United States $ . This Letter of Credit is payable at [issuing financial institution's and, if any,
confirming financial institution's] office at [issuing financial institution's address and, if any, confirming financial
institution's address] and expires with our close of business on , Oor any automatically extended expiration
date.

2. We hereby undertake to honor your or the transferee's sight draft(s) drawn on the issuing or, if any, the
confirming financial institution, for all or any part of this credit if presented with this Letter of Credit and
confirmation, if any, at the office specified in paragraph 1 of this Letter of Credit on or before the expiration date or
any automatically extended expiration date.

3. [This paragraph is omitted if used as a bid guarantee, and subsequent paragraphs are renumbered.] Itisa
condition of this Letter of Credit that it is deemed to be automatically extended without amendment for one year
from the expiration date hereof, or any future expiration date, unless at least 60 days prior to any expiration date, we
notify you or the transferee by registered mail, or other receipted means of delivery, that we elect not to consider this
L etter of Credit renewed for any such additional period. At the time we notify you, we also agree to notify the
account party (and confirming financial institution, if any) by the same means of delivery.

4. This Letter of Credit istransferable. Transfers and assignments of proceeds are to be effected without charge
to either the beneficiary or the transferee/assignee of proceeds. Such transfer or assignment shall be only at the
written direction of the Government (the beneficiary) in aform satisfactory to the issuing financial institution and
the confirming financial institution, if any.

5. This Letter of Credit is subject to the Uniform Customs and Practice (UCP) for Documentary Credits, 1993
Revision, International Chamber of Commerce Publication No. 500, and to the extent not inconsistent therewith, to
the laws of [state of confirming financial institution, if any, otherwise state of issuing
financial institution].

6. If this credit expires during an interruption of business of this financial institution as described in Article 17
of the UCP, the financial institution specifically agrees to effect payment if this credit is drawn against within 30
days after the resumption of our business.

Sincerely,

[Issuing financial institution]
(f) Thefollowing format shall be used by the financial institution to confirm an ILC:

[Confirming Financial Institution's L etterhead or Name and Address]
(Date)
Our Letter of Credit Advice Number
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Beneficiary: [U.S. Government agency]
Issuing Financial Institution:
Issuing Financia Institution's LC No.:

Gentlemen:
1. We hereby confirm the above indicated Letter of Credit, the original of which is attached, issued by
[name of issuing financial institution] for drawings of up to United States dollars /U.S.
$ and expiring with our close of business on [the expiration date], or any automatically

extended expiration date.
2. Draft(s) drawn under the Letter of Credit and this Confirmation are payable at our office located at

3. We hereby undertake to honor sight draft(s) drawn under and presented with the L etter of Credit and this
Confirmation at our offices as specified herein.

4. [This paragraph is omitted if used as a bid guarantee, and subsequent paragraphs are renumbered.] Itisa
condition of this confirmation that it be deemed automatically extended without amendment for one year from the
expiration date hereof, or any automatically extended expiration date, unless:

(a) At least 60 days prior to any such expiration date, we shall notify the Contracting Officer, or the
transferee and the issuing financial institution, by registered mail or other receipted means of delivery, that we elect
not to consider this confirmation extended for any such additional period; or

(b) Theissuing financial institution shall have exercised itsright to notify you or the transferee, the account
party, and ourselves, of its election not to extend the expiration date of the L etter of Credit.

5. This confirmation is subject to the Uniform Customs and Practice (UCP) for Documentary Credits, 1993
Revision, International Chamber of Commerce Publication No. 500, and to the extent not inconsistent therewith, to
the laws of [state of confirming financial institution].

6. If this confirmation expires during an interruption of business of this financial institution as described in
Article 17 of the UCP, we specifically agreeto effect payment if this credit is drawn against within 30 days after the
resumption of our business.

Sincerely,

[Confirming financial institution]
(g) Thefollowing format shall be used by the Contracting Officer for a sight draft to draw on the Letter of
Credit:

SIGHT DRAFT

[City, State]

(Date)

[Name and address of financial institution]

Pay to the order of [Beneficiary Agency] the sum of United States $

Thisdraft is drawn under Irrevocable Letter of Credit No.

[Beneficiary Agency]
By:

(End of clause)

52.228-15 PERFORMANCE AND PAYMENT BONDS--CONSTRUCTION (SEP 1996)-

(a) Definitions. Asused in this clause--
Contract price means the award price of the contract or, for requirements contracts, the price payable for the
estimated quantity; or for indefinite-delivery type contracts, the price payable for the specified minimum quantity.
(b) Unless the resulting contract price is $100,000 or |ess, the successful offeror shall be required to furnish
performance and payment bonds to the Contracting Officer asfollows:
(1) Performance Bonds (Standard Form 25): (i) The penal amount of performance bonds shall be 100
percent of the original contract price.
(ii) The Government may require additional performance bond protection when the contract priceis
increased. The increase in protection shall generally equal 100 percent of the increase in contract price.
(iii) The Government may secure additional protection by directing the Contractor to increase the penal
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amount of the existing bond or to obtain an additional bond.
(2) Payment Bonds (Standard Form 25-A):
(i) The penal amount of payment bonds shall equal--
(A) 50 percent of the contract price if the contract priceis not more than $1 million;
(B) 40 percent of the contract price if the contract price is more than $1 million but not more than
$5 million; or
(C) $2.5 million if the contract price is more than $5 million.

(ii) If the original contract priceis $5 million or less, the Government may require additional
protection if the contract priceisincreased. The penal amount of the total protection shall meet the requirement of
subparagraph (b)(2)(i) of this clause.

(iii) The Government may secure additional protection by directing the Contractor to increase the penal
sum of the existing bond or to obtain an additional bond.

(c) The Contractor shall furnish all executed bonds, including any necessary reinsurance agreements, to the
Contracting Officer, within the time period specified in the Bid Guarantee provision of the solicitation, or otherwise
specified by the Contracting Officer, but in any event, before starting work.

(d) The bonds shall bein the form of firm commitment, supported by corporate sureties whose names appear on
the list contained in Treasury Department Circular 570, individual sureties, or by other acceptable security such as
postal money order, certified check, cashier's check, irrevocable letter of credit, or, in accordance with Treasury
Department regulations, certain bonds or notes of the United States. Treasury Circular 570 is published in the
Federal Register, or may be obtained from the U.S. Department of Treasury, Financial Management Service, Surety
Bond Branch, 401 14th Street, NW., 2nd Floor, West Wing, Washington, DC 20227.

52.229-3 FEDERAL, STATE, AND LOCAL TAXES (JAN 1991)

(a) "Contract date," as used in this clause, means the date set for bid opening or, if thisis anegotiated contract
or amodification, the effective date of this contract or modification.

"All applicable Federal, State, and local taxes and duties,” as used in this clause, means all taxes and duties, in
effect on the contract date, that the taxing authority isimposing and collecting on the transactions or property
covered by this contract.

"After-imposed Federal tax,” as used in this clause, means any new or increased Federal excise tax or duty, or
tax that was exempted or excluded on the contract date but whose exemption was later revoked or reduced during
the contract period, on the transactions or property covered by this contract that the Contractor is required to pay or
bear asthe result of legislative, judicial, or administrative action taking effect after the contract date. It does not
include social security tax or other employment taxes.

"After-relieved Federal tax," as used in this clause, means any amount of Federal excisetax or duty, except
social security or other employment taxes, that would otherwise have been payable on the transactions or property
covered by this contract, but which the Contractor is not required to pay or bear, or for which the Contractor obtains
arefund or drawback, as the result of legislative, judicial, or administrative action taking effect after the contract
date.

(b) The contract price includes all applicable Federal, State, and local taxes and duties.

(c) The contract price shall be increased by the amount of any after-imposed Federal tax, provided the
Contractor warrants in writing that no amount for such newly imposed Federal excisetax or duty or rate increase
wasincluded in the contract price, as a contingency reserve or otherwise.

(d) The contract price shall be decreased by the amount of any after-relieved Federal tax.

(e) The contract price shall be decreased by the amount of any Federal excise tax or duty, except social security
or other employment taxes, that the Contractor isrequired to pay or bear, or does not obtain arefund of, through the
Contractor's fault, negligence, or failure to follow instructions of the Contracting Officer.

(f) No adjustment shall be made in the contract price under this clause unless the amount of the adjustment
exceeds $250.

(g) The Contractor shall promptly notify the Contracting Officer of all matters relating to any Federal excise tax
or duty that reasonably may be expected to result in either an increase or decrease in the contract price and shall take
appropriate action as the Contracting Officer directs.

(h) The Government shall, without liability, furnish evidence appropriate to establish exemption from any
Federal, State, or local tax when the Contractor requests such evidence and a reasonabl e basis exists to sustain the
exemption.
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(End of clause)

52.229-5 TAXES--CONTRACTS PERFORMED IN U.S. POSSESSIONS OR PUERTO RICO (APR
1984)

Theterm "local taxes," as used in the Federal, State, and local taxes clause of this contract, includes taxes
imposed by a possession of the United States or by Puerto Rico.
(End of clause)

52.231-5000 EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE
MAR 1995)—EFARS

(a) This clause does not apply to terminations. See 52.249-5000, Basis for Settlement of Proposals and FAR
Part 49.

(b) Allowable cost for construction and marine plant and equipment in sound workable condition owned or
controlled and furnished by a contractor or subcontractor at any tier shall be based on actual cost data for each piece
of equipment or groups of similar serial and series for which the Government can determine both ownership and
operating costs from the contractor's accounting records. When both ownership and operating costs cannot be
determined for any piece of equipment or groups of similar serial or series equipment from the contractor's
accounting records, costs for that equipment shall be based upon the applicable provisions of EP 1110-1-8,
Construction Equipment Ownership and Operating Expense Schedule, Region VI. Working conditions shall be
considered to be average for determining equi pment rates using the schedule unless specified otherwise by the
contracting officer. For equipment not included in the schedule, rates for comparabl e pieces of equipment may be
used or arate may be developed using the formula provided in the schedule. For forward pricing, the schedulein
effect at the time of negotiations shall apply. For retroactive pricing, the schedule in effect at the time the work was
performed shall apply.

(c) Equipment rental costs are allowable, subject to the provisions of FAR 31.105(d)(ii) and FAR 31.205-36.
Rates for equipment rented from an organization under common control, |ease-purchase arrangements, and sale-
leaseback arrangements, will be determined using the schedule, except that actual rates will be used for equipment
leased from an organization under common control that has an established practice of |easing the same or similar
equipment to unaffiliated lessees.

(d) When actual equipment costs are proposed and the total amount of the pricing action exceeds the small
purchase threshold, the contracting officer shall request the contractor to submit either certified cost or pricing data,
or partial/limited data, as appropriate. The data shall be submitted on Standard Form 1411, Contract Pricing
Proposal Cover Sheet.

(End of clause)

52.232-5 PAYMENTS UNDER FIXED-PRICE CONSTRUCTION CONTRACTS (MAY 1997)

() Payment of price. The Government shall pay the Contractor the contract price as provided in this contract.
(b) Progress payments. The Government shall make progress payments monthly as the work proceeds, or at
more frequent intervals as determined by the Contracting Officer, on estimates of work accomplished which meets
the standards of quality established under the contract, as approved by the Contracting Officer.
(1) The Contractor's request for progress payments shall include the following substantiation:
(i) An itemization of the amounts requested, related to the various elements of work required by the
contract covered by the payment requested.
(ii) A listing of the amount included for work performed by each subcontractor under the contract.
(iii) A listing of the total amount of each subcontract under the contract.
(iv) A listing of the amounts previously paid to each such subcontractor under the contract.
(v) Additional supporting datain aform and detail required by the Contracting Officer.
(2) Inthe preparation of estimates, the Contracting Officer may authorize material delivered on the site and
preparatory work done to be taken into consideration. Material delivered to the Contractor at |ocations other than the
site also may be taken into consideration if--
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(i) Consideration is specifically authorized by this contract; and
(ii) The Contractor furnishes satisfactory evidence that it has acquired title to such material and that the
material will be used to perform this contract.

(c) Contractor certification. Along with each request for progress payments, the Contractor shall furnish the
following certification, or payment shall not be made: (However, if the Contractor elects to delete paragraph (c)(4)
from the certification, the certification is still acceptable.)

I hereby certify, to the best of my knowledge and belief, that--

(1) The amounts requested are only for performance in accordance with the specifications, terms, and
conditions of the contract;

(2) Payments to subcontractors and suppliers have been made from previous payments received under the
contract, and timely payments will be made from the proceeds of the payment covered by this certification, in
accordance with subcontract agreements and the requirements of chapter 39 of Title 31, United States Code;

(3) Thisrequest for progress payments does not include any amounts which the prime contractor intends to
withhold or retain from a subcontractor or supplier in accordance with the terms and conditions of the subcontract;
and

(4) This certification is not to be construed as final acceptance of a subcontractor's performance.

(Name)

(Title)

(Date)

(d) Refund of unearned amounts. If the Contractor, after making a certified request for progress payments,
discoversthat aportion or al of such request constitutes a payment for performance by the Contractor that failsto
conform to the specifications, terms, and conditions of this contract (hereinafter referred to as the "unearned
amount"), the Contractor shall--

(1) Notify the Contracting Officer of such performance deficiency; and
(2) Be obligated to pay the Government an amount (computed by the Contracting Officer in the manner
provided in paragraph (j) of this clause) equal to interest on the unearned amount from the 8th day after the date of
receipt of the unearned amount until--
(i) The date the Contractor notifies the Contracting Officer that the performance deficiency has been
corrected; or
(ii) The date the Contractor reduces the amount of any subsequent certified request for progress
payments by an amount equal to the unearned amount.

(e) Retainage. If the Contracting Officer finds that satisfactory progress was achieved during any period for
which a progress payment is to be made, the Contracting Officer shall authorize payment to be made in full.
However, if satisfactory progress has not been made, the Contracting Officer may retain a maximum of 10 percent
of the amount of the payment until satisfactory progressis achieved. When the work is substantially complete, the
Contracting Officer may retain from previously withheld funds and future progress payments that amount the
Contracting Officer considers adequate for protection of the Government and shall release to the Contractor all the
remaining withheld funds. Also, on completion and acceptance of each separate building, public work, or other
division of the contract, for which the price is stated separately in the contract, payment shall be made for the
completed work without retention of a percentage.

(f) Title, liability, and reservation of rights. All material and work covered by progress payments made shall, at
the time of payment, become the sole property of the Government, but this shall not be construed as--

(1) Relieving the Contractor from the sole responsibility for all material and work upon which payments
have been made or the restoration of any damaged work; or
(2) Waiving theright of the Government to require the fulfillment of all of the terms of the contract.

(g) Reimbursement for bond premiums. In making these progress payments, the Government shall, upon
request, reimburse the Contractor for the amount of premiums paid for performance and payment bonds (including
coinsurance and reinsurance agreements, when applicable) after the Contractor has furnished evidence of full
payment to the surety. The retainage provisionsin paragraph (e) of this clause shall not apply to that portion of
progress payments attributable to bond premiums.

(h) Final payment. The Government shall pay the amount due the Contractor under this contract after--

(1) Completion and acceptance of all work;
(2) Presentation of aproperly executed voucher; and

DACAG63-00-B-0029 00700-42



ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-00-B-0029

(3) Presentation of release of all claims against
the Government arising by virtue of this contract, other than claims, in stated amounts, that the Contractor has
specifically excepted from the operation of the release. A release may also be required of the assignee if the
Contractor's claim to amounts payable under this contract has been assigned under the Assignment of Claims Act of
1940 (31 U.S.C. 3727 and 41 U.S.C. 15).

(i) Limitation because of undefinitized work. Notwithstanding any provision of this contract, progress payments
shall not exceed 80 percent on work accomplished on undefinitized contract actions. A "contract action” isany
action resulting in a contract, as defined in FAR Subpart 2.1, including contract modifications for additional supplies
or services, but not including contract modifications that are within the scope and under the terms of the contract,
such as contract modificationsissued pursuant to the Changes clause, or funding and other administrative changes.

(j) Interest computation on unearned amounts. In accordance with 31 U.S.C. 3903(c)(1), the amount payable
under subparagraph (d)(2) of this clause shall be--

(1) Computed at the rate of average bond equivalent rates of 91-day Treasury bills auctioned at the most
recent auction of such bills prior to the date the Contractor receives the unearned amount; and
(2) Deducted from the next avail able payment to the Contractor.

52.232-17 INTEREST (JUNE 1996)

(a) Except as otherwise provided in this contract under a Price Reduction for Defective Cost or Pricing Data
clause or a Cost Accounting Standards clause, all amounts that become payable by the Contractor to the
Government under this contract (net of any applicable tax credit under the Internal Revenue Code (26 U.S.C. 1481))
shall bear simpleinterest from the date due until paid unless paid within 30 days of becoming due. The interest rate
shall betheinterest rate established by the Secretary of the Treasury as provided in Section 12 of the Contract
Disputes Act of 1978 (Public Law 95-563), which is applicable to the period in which the amount becomes due, as
provided in paragraph (b) of this clause, and then at the rate applicable for each six-month period as fixed by the
Secretary until the amount ispaid. reproduce, prepare derivative works, distribute copiesto the public, and (b)
Amounts shall be due at the earliest of the following dates:

(1) The date fixed under this contract.

(2) The date of the first written demand for payment consistent with this contract, including any demand
resulting from a default termination.

(3) The date the Government transmits to the Contractor a proposed supplemental agreement to confirm
compl eted negotiations establishing the amount of debt.

(4) If this contract provides for revision of prices, the date of written notice to the Contractor stating the
amount of refund payable in connection with a pricing proposal or a negotiated pricing agreement not confirmed by
contract modification.

(c) Theinterest charge made under this clause may be reduced under the procedures prescribed in 32.614-2 of
the Federal Acquisition Regulation in effect on the date of this contract.

52.232-23 ASSIGNMENT OF CLAIMS (JAN 1986)

(a) The Contractor, under the Assignment of Claims Act, as amended, 31 U.S.C. 3727, 41 U.S.C. 15 (hereafter
referred to as "the Act"), may assign its rights to be paid amounts due or to become due as aresult of the
performance of this contract to a bank, trust company, or other financing institution, including any Federal lending
agency. The assignee under such an assignment may thereafter further assign or reassign its right under the original
assignment to any type of financing institution described in the preceding sentence.

(b) Any assignment or reassignment authorized under the Act and this clause shall cover all unpaid amounts
payable under this contract, and shall not be made to more than one party, except that an assignment or reassignment
may be made to one party as agent or trustee for two or more parties participating in the financing of this contract.

(c) The Contractor shall not furnish or disclose to any assignee under this contract any classified document
(including this contract) or information related to work under this contract until the Contracting Officer authorizes
such action in writing.

52.232-27 PROMPT PAYMENT FOR CONSTRUCTION CONTRACTS (JUN 1997)
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Notwithstanding any other payment termsin this contract, the Government will make invoice pay ments and
contract financing payments under the terms and conditions specified in this clause. Payment shall be considered as
being made on the day a check is dated or the date of an electronic funds transfer. Definitions of pertinent terms are
set forth in section 32.902 of the Federal Acquisition Regulation. All daysreferred to in this clause are calendar
days, unless otherwise specified. (However, see subparagraph (a)(3) concerning payments due on Saturdays,
Sundays, and legal holidays.)

(a) Invoice payments. (1) Types of invoice payments. For purposes of this clause, there are several types of
invoice payments that may occur under this contract, as follows:

(i) Progress payments, if provided for elsewhere in this contract, based on Contracting Officer approval
of the estimated amount and value of work or services performed, including payments for reaching milestonesin
any project:

(A) The due date for making such payments shall be 14 days after receipt of the payment request
by the designated billing office. If the designated hilling office fails to annotate the payment request with the actual
date of receipt at the time of receipt, the payment due date shall be the 14th day after the date of the Contractor's
payment request, provided a proper payment request is received and there is no disagreement over quantity, quality,
or Contractor compliance with contract requirements.

(B) The due date for payment of any amounts retained by the Contracting Officer in accordance
with the clause at 52.232-5, Payments Under Fixed-Price Construction Contracts, shall be as specified in the
contract or, if not specified, 30 days after approval for release to the Contractor by the Contracting Officer.

(ii) Final payments based on completion and acceptance of all work and presentation of release of all
claims against the Government arising by virtue of the contract, and payments for partial deliveriesthat have been
accepted by the Government (e.g., each separate building, public work, or other division of the contract for which
the priceis stated separately in the contract):

(A) The due date for making such payments shall be either the 30th day after receipt by the
designated billing office of a proper invoice from the Contractor, or the 30th day after Government acceptance of the
work or services completed by the Contractor, whichever islater. If the designated billing office fails to annotate the
invoice with the date of actual receipt at the time of receipt, the invoice payment due date shall be the 30th day after
the date of the Contractor'sinvoice, provided a proper invoice isreceived and there is no disagreement over
quantity, quality, or Contractor compliance with contract requirements.

(B) On afinal invoice where the payment amount is subject to contract settlement actions (e.g.,
release of claims), acceptance shall be deemed to have occurred on the effective date of the contract settlement.

(2) Contractor'sinvoice. The Contractor shall prepare and submit invoices to the designated billing office
specified in the contract. A proper invoice must include the items listed in subdivisions (a)(2)(i) through (a)(2)(ix) of
thisclause. If the invoice does not comply with these requirements, it shall be returned within 7 days after the date
the designated billing office received the invoice, with a statement of the reasons why it is not a proper invoice.
Untimely notification will be taken into account in computing any interest penalty owed the Contractor in the
manner described in subparagraph (a)(4) of this clause.

(i) Name and address of the Contractor.

(ii) Invoice date. (The Contractor is encouraged to date invoices as close as possibl e to the date of
mailing or transmission.)

(iii) Contract number or other authorization for work or services performed (including order number
and contract line item number).

(iv) Description of work or services performed.

(v) Delivery and payment terms (e.g., prompt payment discount terms).

(vi) Name and address of Contractor official to whom payment isto be sent (must be the same as that
in the contract or in a proper notice of assignment).

(vii) Name (where practicable), title, phone number, and mailing address of person to be notified in the
event of adefectiveinvoice.

(viii) For payments described in subdivision (a)(1)(i) of this clause, substantiation of the amounts
requested and certification in accordance with the requirements of the clause at 52.232-5, PaymentsUnder Fixed-
Price Construction Contracts.

(ix) Any other information or documentation required by the contract.

(x) While not required, the Contractor is strongly encouraged to assign an identification number to
each invoice.

(3) Interest penalty. Aninterest penalty shall be paid automatically by the designated payment office,
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without request from the Contractor, if payment is not made by the due date and the conditions listed in subdivisions
(a)(3)(i) through (a)(3)(iii) of this clause are met, if applicable. However, when the due date falls on a Saturday,
Sunday, or legal holiday when Federal Government offices are closed and Government business is not expected to
be conducted, payment may be made on the following business day without incurring alate payment interest
penalty.

(i) A proper invoice was received by the designated billing office.

(i) A receiving report or other Government documentation authorizing payment was processed and
there was no disagreement over quantity, quality, Contractor compliance with any contract term or condition, or
reguested progress payment amount.

(iii) In the case of afinal invoice for any balance of funds due the Contractor for work or services
performed, the amount was not subject to further contract settlement actions between the Government and the
Contractor.

(4) Computing penalty amount. The interest penalty shall be at the rate established by the Secretary of the
Treasury under section 12 of the Contract Disputes Act of 1978 (41 U.S.C. 611) that isin effect on the day after the
due date, except where the interest penalty is prescribed by other governmental authority (e.g., tariffs). Thisrateis
referred to asthe " Renegotiation Board Interest Rate,” and it is published in the Federal Register semiannually on or
about January 1 and July 1. The interest penalty shall accrue daily on the invoice principal payment amount
approved by the Government until the payment date of such approved principal amount; and will be compounded in
30-day incrementsinclusive from thefirst day after the due date through the payment date. That is, interest accrued
at the end of any 30-day period will be added to the approved invoice principal payment amount and will be subject
tointerest penaltiesif not paid in the succeeding 30-day period. If the designated billing office failed to notify the
Contractor of a defective invoice within the periods prescribed in subparagraph (a)(2) of this clause, the due date on
the corrected invoice will be adjusted by subtracting from such date the number of days taken beyond the prescribed
notification of defects period. Any interest penalty owed the Contractor will be based on this adjusted due date.
Adjustments will be made by the designated payment office for errorsin calculating interest penalties.

(i) For the sole purpose of computing an interest penalty that might be due the Contractor for payments
described in subdivision (a)(1)(ii) of this clause, Government acceptance or approval shall be deemed to have
occurred constructively on the 7th day after the Contractor has completed the work or services in accordance with
the terms and conditions of the contract. In the event that actual acceptance or approval occurswithin the
constructive acceptance or approval period, the determination of an interest penalty shall be based on the actual date
of acceptance or approval. Constructive acceptance or constructive approval requirements do not apply if thereisa
disagreement over quantity, quality, or Contractor compliance with a contract provision. These requirements also do
not compel Government officials to accept work or services, approve Contractor estimates, perform contract
administration functions, or make payment prior to fulfilling their responsibilities.

(ii) The following periods of time will not be included in the determination of an interest penalty:

(A) The period taken to notify the Contractor of defectsin invoices submitted to the Government,
but this may not exceed 7 days.

(B) The period between the defects notice and resubmission of the corrected invoice by the
Contractor.

(C) For incorrect electronic funds transfer (EFT) information, in accordance with the EFT clause
of this contract.

(iii) Interest penalties will not continue to accrue after the filing of aclaim for such penalties under the
clause at 52.233-1, Disputes, or for more than 1 year. Interest penalties of less than $1 need not be paid.

(iv) Interest penalties are not required on payment delays due to disagreement between the
Government and the Contractor over the payment amount or other issuesinvolving contract compliance, or on
amounts temporarily withheld or retained in accordance with the terms of the contract. Claimsinvolving disputes,
and any interest that may be payable, will be resolved in accordance with the clause at 52.233-1, Disputes.

(5) Prompt payment discounts. An interest penalty also shall be paid automatically by the designated
payment office, without request from the Contractor, if adiscount for prompt payment is taken improperly. The
interest penalty will be calculated on the amount of discount taken for the period beginning with the first day after
the end of the discount period through the date when the Contractor is paid.

(6) Additional interest penalty. (i) If this contract was awarded on or after October 1, 1989, a penalty
amount, calculated in accordance with subdivision (a)(6)(iii) of this clause, shall be paid in addition to the interest
penalty amount if the Contractor--

(A) Isowed an interest penalty of $1 or more;
(B) Isnot paid the interest penalty within 10 days after the date the invoice amount is paid; and
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(C) Makes awritten demand to the designated payment office for additional penalty payment, in
accordance with subdivision (a)(6)(ii) of this clause, postmarked not later than 40 days after the date the invoice
amount is paid.

(ii)(A) Contractors shall support written demands for additional penalty payments with the following
data. No additional data shall be required. Contractors shall--
(1) Specifically assert that late payment interest is due under a specific invoice, and request
payment of all overdue late payment interest penalty and such additional penalty as may be required;
(2) Attach acopy of the invoice on which the unpaid late payment interest wasdue; and
(3) State that payment of the principal has been received, including the date of receipt.
(B) Demands must be postmarked on or before the 40th day after payment was made, except that--

(1) If the postmark isillegible or nonexistent, the demand must have been received and
annotated with the date of receipt by the designated payment office on or before the 40th day after payment was
made; or

(2) If the postmark isillegible or nonexistent and the designated payment office fails to make
the required annotation, the demand's validity will be determined by the date the Contractor has placed on the
demand; provided such date is no | ater than the 40th day after payment was made.

(iii)(A) The additional penalty shall be equal to 100 percent of any original late payment interest
penalty, except--

(1) The additional penalty shall not exceed $5,000;

(2) The additional penalty shall never be less than $25; and

(3) No additional penalty is owed if the amount of the underlying interest penalty islessthan
$1.

(B) If theinterest penalty ceases to accrue in accordance with the limits stated in subdivision
(a)(4)(iii) of this clause, the amount of the additional penalty shall be calculated on the amount of interest penalty
that would have accrued in the absence of these limits, subject to the overall limits on the additional penalty
specified in subdivision (a)(6)(iii)(A) of this clause.

(C) For determining the maximum and minimum additional penalties, the test shall be theinterest
penalty due on each separate payment made for each separate contract. The maximum and minimum additional
penalty shall not be based upon individual invoices unlesstheinvoices are paid separately. Where payments are
consolidated for disbursing purposes, the maximum and minimum additional penalty determination shall be made
separately for each contract therein.

(D) The additional penalty does not apply to payments regulated by other Government regulations
(e.g., payments under utility contracts subject to tariffs and regulation).

(b) Contract financing payments. (1) Due dates for recurring financing payments. If this contract provides for
contract financing, requests for payment shall be submitted to the designated billing office as specified in this
contract or as directed by the Contracting Officer. Contract financing payments shall be made on the 14" day after
receipt of aproper contract financing request by the designated billing office. In the event that an audit or other
review of aspecific financing request is required to ensure compliance with the terms and conditions of the contract,
the designated payment office is not compelled to make payment by the due date specified.

(2) Due dates for other contract financing. For advance payments, loans, or other arrangements that do not
involve recurring submissions of contract financing requests, payment shall be made in accordance with the
corresponding contract terms or as directed by the Contracting Officer.

(3) Interest penalty not applicable. Contract financing payments shall not be assessed an interest penalty for
payment delays.

(c) Subcontract clause requirements. The Contractor shall include in each subcontract for property or services
(including amaterial supplier) for the purpose of performing this contract the following:

(1) Prompt payment for subcontractors. A payment clause that obligates the Contractor to pay the
subcontractor for satisfactory performance under its subcontract not later than 7 days from receipt of payment out of
such amounts as are paid to the Contractor under this contract.

(2) Interest for subcontractors. An interest penalty clause that obligates the Contractor to pay to the
subcontractor an interest penalty for each payment not made in accordance with the payment clause--

(i) For the period beginning on the day after the required payment date and ending on the date on
which payment of the amount due is made; and

(i) Computed at the rate of interest established by the Secretary of the Treasury, and published in the
Federal Register, for interest payments under section 12 of the Contract Disputes Act of 1978 (41 U.S.C. 611) in
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effect at the time the Contractor accrues the obligation to pay an interest penalty.

(3) Subcontractor clause flowdown. A clause requiring each subcontractor to include a payment clause and
aninterest penalty clause conforming to the standards set forth in subparagraphs (c)(1) and (c)(2) of thisclausein
each of its subcontracts, and to require each of its subcontractors to include such clausesin their subcontracts with
each lower-tier subcontractor or supplier.

(d) Subcontract clause interpretation. The clauses required by paragraph (c) of this clause shall not be construed
to impair the right of the Contractor or a subcontractor at any tier to negotiate, and to include in their subcontract,
provisions that--

(1) Retainage permitted. Permit the Contractor or a subcontractor to retain (without cause) a specified
percentage of each progress payment otherwise due to a subcontractor for satisfactory performance under the
subcontract without incurring any obligation to pay alate payment interest penalty, in accordance with terms and
conditions agreed to by the parties to the subcontract, giving such recognition as the parties deem appropriate to the
ability of asubcontractor to furnish a performance bond and a payment bond;

(2) Withholding permitted. Permit the Contractor or subcontractor to make a determination that part or al
of the subcontractor's request for payment may be withheld in accordance with the subcontract agreement; and

(3) Withholding requirements. Permit such withholding without incurring any obligation to pay alate
payment penalty if--

(i) A notice conforming to the standards of paragraph (g) of this clause previously has been furnished
to the subcontractor; and

(ii) A copy of any notice issued by a Contractor pursuant to subdivision (d)(3)(i) of this clause has
been furnished to the Contracting Officer.

(e) Subcontractor withholding procedures. If a Contractor, after making arequest for payment to the
Government but before making a payment to a subcontractor for the subcontractor's performance covered by the
payment request, discoversthat all or a portion of the payment otherwise due such subcontractor is subject to
withholding from the subcontractor in accordance with the subcontract agreement, then the Contractor shall--

(1) Subcontractor notice. Furnish to the subcontractor a notice conforming to the standards of paragraph (g)
of this clause as soon as practicable upon ascertai ning the cause giving rise to awithholding, but prior to the due
date for subcontractor payment;

(2) Contracting Officer notice. Furnish to the Contracting Officer, as soon as practicable, a copy of the
notice furnished to the subcontractor pursuant to subparagraph (€)(1) of thisclause

(3) Subcontractor progress payment reduction. Reduce the subcontractor's progress payment by an amount
not to exceed the amount specified in the notice of withholding furnished under subparagraph (e)(1) of this clause;

(4) Subsequent subcontractor payment. Pay the subcontractor as soon as practicable after the correction of
the identified subcontract performance deficiency, and--

(i) Make such payment within--

(A) Seven days after correction of the identified subcontract performance deficiency (unless the
funds therefor must be recovered from the Government because of areduction under subdivision (€)(5)(i)) of this
clause; or

(B) Seven days after the Contractor recovers such funds from the Government; or

(ii) Incur an obligation to pay alate payment interest penalty computed at the rate of interest
established by the Secretary of the Treasury, and published in the Federal Register, for interest payments under
section 12 of the Contracts Disputes Act of 1978 (41 U.S.C. 611) in effect at the time the Contractor accrues the
obligation to pay an interest penalty;

(5) Notice to Contracting Officer. Notify the Contracting Officer upon--

(i) Reduction of the amount of any subsequent certified application for payment; or

(ii) Payment to the subcontractor of any withheld amounts of a progress payment, specifying--

(A) The amounts withheld under subparagraph (e)(1) of this clause; and

(B) The dates that such withholding began and ended; and

(6) Interest to Government. Be obligated to pay to the Government an amount equal to interest on the
withheld payments (computed in the manner provided in 31 U.S.C. 3903(c)(1)), from the 8th day after receipt of the
withheld amounts from the Government until--

(i) The day the identified subcontractor performance deficiency is corrected; or

(ii) The date that any subsequent payment is reduced under subdivision (€)(5)(i) of this clause.

(f) Third-party deficiency reports. (1) Withholding from subcontractor. If a Contractor, after making payment to
afirst-tier subcontractor, receives from a supplier or subcontractor of the first-tier subcontractor (hereafter referred
to as a"second-tier subcontractor") awritten notice in accordance with section 2 of the Act of August 24, 1935 (40
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U.S.C. 270b, Miller Act), asserting a deficiency in such first-tier subcontractor's performance under the contract for
which the Contractor may be ultimately liable, and the Contractor determinesthat all or a portion of future payments
otherwise due such first-tier subcontractor is subject to withholding in accordance with the subcontract agreement,
the Contractor may, without incurring an obligation to pay an interest penalty under subparagraph (e)(6) of this
clause--

(i) Furnish to the first-tier subcontractor a notice conforming to the standards of paragraph (g) of this
clause as soon as practicable upon making such determination; and

(ii) Withhold from the first-tier subcontractor's next available progress payment or payments an
amount not to exceed the amount specified in the notice of withholding furnished under subdivision (f)(1)(i) of this
clause.

(2) Subsequent payment or interest charge. As soon as practicable, but not later than 7 days after receipt of
satisfactory written notification that the identified subcontract performance deficiency has been corrected, the
Contractor shall--

(i) Pay the amount withheld under subdivision (f)(1)(ii) of this clause to such first-tier subcontractor;
or

(ii) Incur an obligation to pay alate payment interest penalty to such first-tier subcontractor computed
at the rate of interest established by the Secretary of the Treasury, and published in the Federal Register, for interest
payments under section 12 of the Contracts Disputes Act of 1978 (41 U.S.C. 611) in effect at the time the Contractor
accrues the obligation to pay an interest penalty.

(9) Written notice of subcontractor withholding. A written notice of any withholding shall beissued to a
subcontractor (with a copy to the Contracting Officer of any such notice issued by the Contractor), specifying--

(1) The amount to be withheld;

(2) The specific causes for the withholding under the terms of the subcontract; and

(3) Theremedial actionsto be taken by the subcontractor in order to receive payment of the amounts
withheld.

(h) Subcontractor payment entitlement. The Contractor may not request payment from the Government of any
amount withheld or retained in accordance with paragraph (d) of this clause until such time as the Contractor has
determined and certified to the Contracting Officer that the subcontractor is entitled to the payment of such amount.

(i) Prime-subcontractor disputes. A dispute between the Contractor and subcontractor relating to the amount or
entitlement of a subcontractor to a payment or alate payment interest penalty under a clauseincluded in the
subcontract pursuant to paragraph (c) of this clause does not constitute a dispute to which the United Statesisa
party. The United States may not be interpleaded in any judicial or administrative proceeding involving such a
dispute.

(j) Preservation of prime-subcontractor rights. Except as provided in paragraph (i) of this clause, this clause
shall not limit or impair any contractual, administrative, or judicial remedies otherwise available to the Contractor or
asubcontractor in the event of adispute involving late payment or nonpayment by the Contractor or deficient
subcontract performance or nonperformance by a subcontractor.

(k) Non-recourse for prime contractor interest penalty. The Contractor's obligation to pay an interest penalty to
a subcontractor pursuant to the clauses included in a subcontract under paragraph (c) of this clause shall not be
construed to be an obligation of the United States for such interest penalty. A cost-reimbursement claim may not
include any amount for reimbursement of such interest penalty.

52.232-34 PAYMENT BY ELECTRONIC FUNDS TRANSFER—OTHER THAN CENTRAL
CONTRACTOR REGISTRATION (MAY 1999)

(a) Method of payment. (1) All payments by the Government under this contract shall be made by electronic
fundstransfer (EFT) except as provided in paragraph (a)(2) of this clause. Asused in this clause, theterm “EFT”
refersto the funds transfer and may also include the payment information transfer.

(2) In the event the Government is unable to release one or more payments by EFT, the Contractor agrees
to either--
(i) Accept payment by check or some other mutually agreeable method of payment; or
(ii) Request the Government to extend payment due dates until such time as the Government makes
payment by EFT (but see paragraph (d) of this clause).

(b) Mandatory submission of Contractor's EFT information. (1) The Contractor isrequired to provide the

Government with the information required to make payment by EFT (see paragraph (j) of this clause). The
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Contractor shall provide thisinformation directly to the office designated in this contract to receive that information
(hereafter: “designated office”") by 10 days after award. If not otherwise specified in this contract, the payment
officeis the designated office for receipt of the Contractor's EFT information. If more than one designated office is
named for the contract, the Contractor shall provide a separate notice to each office. In the event that the EFT
information changes, the Contractor shall be responsible for providing the updated information to the designated
office(s).

(2) If the Contractor provides EFT information applicable to multiple contracts, the Contractor shall
specifically state the applicability of this EFT information in terms acceptabl e to the designated office. However,
EFT information supplied to adesignated office shall be applicable only to contracts that identify that designated
office asthe office to receive EFT information for that contract.

(c) Mechanisms for EFT payment. The Government may make payment by EFT through either the Automated
Clearing House (A CH) network, subject to the rules of the National Automated Clearing House Association, or the
Fedwire Transfer System. The rules governing Federal payments through the ACH are contained in 31 CFR part
210.

(d) Suspension of payment. (1) The Government is not required to make any payment under this contract until
after receipt, by the designated office, of the correct EFT payment information from the Contractor. Until receipt of
the correct EFT information, any invoice or contract financing request shall be deemed not to be a proper invoice for
the purpose of prompt payment under this contract. The prompt payment terms of the contract regarding notice of an
improper invoice and delaysin accrual of interest penalties apply.

(2) If the EFT information changes after submission of correct EFT information, the Government shall
begin using the changed EFT information no later than 30 days after its receipt by the designated office to the extent
payment is made by EFT. However, the Contractor may request that no further payments be made until the updated
EFT information isimplemented by the payment office. If such suspension would result in alate payment under the
prompt payment terms of this contract, the Contractor's request for suspension shall extend the due date for payment
by the number of days of the suspension.

(e) Liability for uncompleted or erroneous transfers. (1) If an uncompleted or erroneous transfer occurs because
the Government used the Contractor's EFT information incorrectly, the Government remains responsible for--

(i) Making a correct payment;
(ii) Paying any prompt payment penalty due; and
(iii) Recovering any erroneously directed funds.

(2) If an uncompleted or erroneous transfer occurs because the Contractor's EFT information was incorrect,
or was revised within 30 days of Government release of the EFT payment transaction instruction to the Federal
Reserve System, and--

(i) If the funds are no longer under the control of the payment office, the Government is deemed to
have made payment and the Contractor is responsible for recovery of any erroneously directed funds; or

(i) If the funds remain under the control of the payment office, the Government shall not make
payment and the provisions of paragraph (d) shall apply.

(f) EFT and prompt payment. A payment shall be deemed to have been made in atimely manner in accordance
with the prompt payment terms of this contract if, in the EFT payment transaction instruction released to the Federal
Reserve System, the date specified for settlement of the payment is on or before the prompt payment due date,
provided the specified payment date isavalid date under the rules of the Federal Reserve System.

(9) EFT and assignment of claims. If the Contractor assigns the proceeds of this contract as provided for in the
assignment of claimsterms of this contract, the Contractor shall require as a condition of any such assignment, that
the assignee shall provide the EFT information required by paragraph (j) of this clause to the designated office, and
shall be paid by EFT in accordance with the terms of this clause. In all respects, the requirements of this clause shall
apply to the assignee as if it were the Contractor. EFT information that shows the ultimate recipient of the transfer to
be other than the Contractor, in the absence of a proper assignment of claims acceptable to the Government, is
incorrect EFT information within the meaning of paragraph (d) of this clause.

(h) Liability for change of EFT information by financial agent. The Government is not liable for errors resulting
from changesto EFT information provided by the Contractor's financial agent.

(i) Payment information. The payment or disbursing office shall forward to the Contractor available payment
information that is suitable for transmission as of the date of release of the EFT instruction to the Federal Reserve
System. The Government may request the Contractor to designate a desired format and method(s) for delivery of
payment information from alist of formats and methods the payment office is capable of executing. However, the
Government does not guarantee that any particular format or method of delivery is available at any particular
payment office and retains the | atitude to use the format and delivery method most convenient to the Government. If
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the Government makes payment by check in accordance with paragraph (a) of this clause, the Government shall
mail the payment information to the remittance address in the contract.

(i) EFT information. The Contractor shall provide the following information to the designated office. The
Contractor may supply this datafor this or multiple contracts (see paragraph (b) of this clause). The Contractor shall
designate a single financial agent per contract capable of receiving and processing the EFT information using the
EFT methods described in paragraph (c) of this clause.

(1) The contract number (or other procurement identification number).

(2) The Contractor's name and remittance address, as stated in the contract(s).

(3) The signature (manual or electronic, as appropriate), title, and telephone number of the Contractor
official authorized to provide thisinformation.

(4) The name, address, and 9-digit Routing Transit Number of the Contractor's financial agent.

(5) The Contractor's account number and the type of account (checking, saving, or lockbox).

(6) If applicable, the Fedwire Transfer System tel egraphic abbreviation of the Contractor's financial agent.

(7) If applicable, the Contractor shall also provide the name, address, telegraphic abbreviation, and 9-digit
Routing Transit Number of the correspondent financial institution receiving the wire transfer payment if the
Contractor's financial agent is not directly on-line to the Fedwire Transfer System; and, therefore, not the receiver of
the wire transfer payment.

(End of clause)

52.232-5000 PAYMENT FOR MATERIALS DELIVERED OFF-SITE (MAR 1995)—EFARS

(a) Pursuant to FAR clause 52.232-5, Payments Under Fixed Priced
Construction Contracts, materials delivered to the contractor at locations other than the site of the work may be
taken into consideration in making paymentsif included in payment estimates and if all the conditions of the
General Provisions are fulfilled. Payment for items delivered to |ocations other than the work site will be limited to:
(1) materials required by the technical provisions; or (3) materials that have been fabricated to the point where they
areidentifiableto an item of work required under this contract.

(b) Such payment will be made only after receipt of paid or receipted
invoices or invoices with canceled check showing title to the itemsin the prime contractor and including the value of
material and labor incorporated into theitem. In addition to petroleum products, payment for materials delivered
off-siteislimited to the following items: NONE

(End of clause)

52.233-1 DISPUTES. (DEC 1998)

(a) Thiscontract is subject to the Contract Disputes Act of 1978, as amended (41 U.S.C. 601-613).

(b) Except as providedin the Act, all disputes arising under or relating to this contract shall be resolved under
this clause.

(c) "Claim," as used in this clause, means awritten demand or written assertion by one of the contracting parties
seeking, as a matter of right, the payment of money in a sum certain, the adjustment or interpretation of contract
terms, or other relief arising under or relating to this contract. A claim arising under a contract, unlikeaclaim
relating to that contract, is aclaim that can be resolved under a contract clause that provides for the relief sought by
the claimant. However, awritten demand or written assertion by the Contractor seeking the payment of money
exceeding $100,000 is not a claim under the Act until certified as required by subparagraph (d)(2) of thisclause. A
voucher, invoice, or other routine request for payment that is not in dispute when submitted is not a claim under the
Act. The submission may be converted to aclaim under the Act, by complying with the submission and certification
requirements of this clause, if it is disputed either asto liability or amount or is not acted upon in areasonable time.

(d)(1) A claim by the Contractor shall be made in writing and, unless otherwise stated in this contract, submitted
within 6 years after accrual of the claim to the Contracting Officer for awritten decision. A claim by the
Government against the Contractor shall be subject to awritten decision by the Contracting Officer.

(2)(i) The contractors shall provide the certification specified in subparagraph (d)(2)(iii) of this clause when
submitting any claim -
(A) Exceeding $100,000; or
(B) Regardless of the amount claimed, when using -
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(1) Arbitration conducted pursuant to 5 U.S.C. 575-580; or
(2) Any other alternative means of dispute resolution (ADR) technique that the agency elects
to handle in accordance with the Administrative Dispute Resolution Act (ADRA).

(i) The certification requirement does not apply to issuesin controversy that have not been submitted
asall or part of aclaim.

(iii) The certification shall state asfollows: "I certify that the claim is made in good faith; that the
supporting data are accurate and complete to the best of my knowledge and belief; that the amount requested
accurately reflects the contract adjustment for which the Contractor believes the Government is liable; and that | am
duly authorized to certify the claim on behalf of the Contractor.

(3) The certification may be executed by any person duly authorized to bind the Contractor with respect to
the claim.

(e) For Contractor claims of $100,000 or less, the Contracting Officer must, if requested in writing by the
Contractor, render a decision within 60 days of the request. For Contractor-certified claims over $100,000, the
Contracting Officer must, within 60 days, decide the claim or notify the Contractor of the date by which the decision
will be made.

(f) The Contracting Officer's decision shall be final unless the Contractor appeals or files a suit as providedin
the Act.

(g) If the claim by the Contractor is submitted tothe Contracting Officer or aclaim by the Government is
presented to the Contractor, the parties, by mutual consent, may agree to use alternative disput resolution (ADR). If
the Contractor refuses an offer for ADR, the Contractor shall inform the Contracting Officer, in writing, of the
Contractor's specific reasons for rejecting the request.

(h) The Government shall pay interest on the amount found due and unpaid from (1) the date the Contracting
Officer receivesthe claim (certified, if required); or (2) the date that payment otherwise would be due, if that dateis
later, until the date of payment. With regard to claims having defective certifications, as defined in (FAR) 48 CFR
33.201, interest shall be paid from the date that the Contracting Officer initially receivesthe claim. Simpleinterest
on claims shall be paid at the rate, fixed by the Secretary of the Treasury as provided in the Act, which is applicable
to the period during which the Contracting Officer receives the claim and then at the rate applicable for each 6-
month period as fixed by the Treasury Secretary during the pendency of the claim.

(i) The Contractor shall proceed diligently with performance of this contract, pending final resolution of any
request for relief, claim, appeal, or action arising under the contract, and comply with any decision of the
Contracting Officer.

(End of clause)

52.233-3 PROTEST AFTER AWARD (AUG. 1996)

(a) Upon receipt of anotice of protest (as defined in FAR 33.101) or adetermination that a protest islikely (see
FAR 33.102(d)), the Contracting Officer may, by written order to the Contractor, direct the Contractor to stop
performance of the work called for by this contract. The order shall be specifically identified as a stop-work order
issued under this clause. Upon receipt of the order, the Contractor shall immediately comply with itsterms and take
all reasonabl e steps to minimize the incurrence of costs allocable to the work covered by the order during the period
of work stoppage. Upon receipt of the final decision in the protest, the Contracting Officer shall either--

(1) Cancel the stop-work order; or
(2) Terminate the work covered by the order as provided in the Default, or the Termination for
Convenience of the Government, clause of this contract.

(b) If astop-work order issued under this clauseis canceled either before or after afinal decision in the protest,
the Contractor shall resume work. The Contracting Officer shall make an equitable adjustment in the delivery
schedule or contract price, or both, and the contract shall be modified, in writing, accordingly, if--

(1) The stop-work order resultsin an increase in the time required for, or in the Contractor's cost properly
alocable to, the performance of any part of this contract; and

(2) The Contractor assertsits right to an adjustment within 30 days after the end of the period of work
stoppage; provided, that if the Contracting Officer decides the factsjustify the action, the Contracting Officer may
receive and act upon a proposal at any time before final payment under this contract.

(c) If astop-work order isnot canceled and the work covered by the order is terminated for the convenience of
the Government, the Contracting Officer shall allow reasonable costs resulting from the stop-work order in arriving
at the termination settlement.
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(d) If astop-work order is not canceled and the work covered by the order isterminated for default, the
Contracting Officer shall allow, by equitable adjustment or otherwise, reasonabl e costs resulting from the stop-work
order.

(e) The Government's rights to terminate this contract at any time are not affected by action taken under this
clause.

() If, astheresult of the Contractor's intentional or negligent misstatement, misrepresentation, or
miscertification, a protest related to this contract is sustained, and the Government pays costs, as provided in FAR
33.102(b)(2) or 33.104(h)(1), the Government may require the Contractor to reimburse the Government the amount
of such costs. In addition to any other remedy available, and pursuant to the requirements of Subpart 32.6, the
Government may collect this debt by offsetting the amount against any payment due the Contractor under any
contract between the Contractor and the Government.

52.236-1 PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984)

The Contractor shall perform on the site, and with its own organization, work equivalent to at |east twenty-five (25)
percent of the total amount of work to be performed under the contract. This percentage may be reduced by a
supplemental agreement to this contract if, during performing the work, the Contractor requests a reduction and the
Contracting Officer determines that the reduction would be to the advantage of the Government.

52.236-2 DIFFERING SITE CONDITIONS (APR 1984)

As prescribed in 36.502, insert the following clause in solicitations and contracts when afixed-price construction
contract or afixed-price dismantling, demolition, or removal of improvements contract is contemplated and the
contract amount is expected to exceed the small purchase limitation. The Contracting Officer may insert the clause
in solicitations and contracts when afixed-price construction or afixed-price contract for dismantling, demolition, or
removal of improvementsis contemplated and the contract amount is expected to be within the small purchase
limitation.

(a) The Contractor shall promptly, and before the conditions are disturbed, give awritten notice to the
Contracting Officer of

(1) subsurface or latent physical conditions at the site which differ materially from those indicated in this
contract, or

(2) unknown physical conditions at the site, of an unusual nature, which differ materially from those
ordinarily encountered and generally recognized as inhering in work of the character provided for in the contract.

(b) The Contracting Officer shall investigate the site conditions promptly after receiving the notice. If the
conditions do materially so differ and cause an increase or decrease in the Contractor's cost of, or the time required
for, performing any part of the work under this contract, whether or not changed as aresult of the conditions, an
equitable adjustment shall be made under this clause and the contract modified in writing accordingly.

(c) No reguest by the Contractor for an equitable adjustment to the contract under this clause shall be allowed,
unless the Contractor has given the written notice required; provided, that the time prescribed in (a) above for giving
written notice may be extended by the Contracting Officer.

(d) No request by the Contractor for an equitable adjustment to the contract for differing site conditions shall be
allowed if made after final payment under this contract.

52.236-3 SITEINVESTIGATION AND CONDITIONS AFFECTING THE WORK (APR 1984)

(a) The Contractor acknowledges that it has taken steps reasonably necessary to ascertain the nature and
location of the work, and that it hasinvestigated and satisfied itself asto the general and local conditions which can
affect thework or its cost, including but not limited to

(2) conditions bearing upon transportation, disposal, handling, and storage of materials;

(2) the availability of labor, water, electric power, and roads;

(3) uncertainties of weather, river stages, tides, or similar physical conditions at the site;

(4) the conformation and conditions of the ground; and (5) the character of equipment and facilities needed
preliminary to and during work performance. The Contractor also acknowledges that it has satisfied itself asto the
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character, quality, and quantity of surface and subsurface materials or obstacles to be encountered insofar asthis
information is reasonably ascertainable from an inspection of the site, including all exploratory work done by the
Government, as well as from the drawings and specifications made a part of this contract. Any failure of the
Contractor to take the actions described and acknowledged in this paragraph will not relieve the Contractor from
responsibility for estimating properly the difficulty and cost of successfully performing the work, or for proceeding
to successfully perform the work without additional expense to the Government.

(b) The Government assumes no responsibility for any conclusions or interpretations made by the Contractor
based on the information made available by the Government. Nor does the Government assume responsibility for
any understanding reached or representation made concerning conditions which can affect the work by any of its
officers or agents before the execution of this contract, unless that understanding or representation is expressly stated
in this contract.

52.236-5 MATERIAL AND WORKMANSHIP (APR 1984)

(a) All equipnent, material, and articles incorporated into the work covered by this contract shall be new and of
the most suitable grade for the purpose intended, unless otherwise specifically provided in this contract. References
in the specifications to equipment, material, articles, or patented processes by trade name, make, or catalog number,
shall be regarded as establishing a standard of quality and shall not be construed as limiting competition. The
Contractor may, at its option, use any equipment, material, article, or process that, in the judgment of the
Contracting Officer, is equal to that named in the specifications, unless otherwise specifically provided in this
contract.

(b) The Contractor shall obtain the Contracting Officer's approval of the machinery and mechanical and other
equipment to be incorporated into the work. When requesting approval, the Contractor shall furnish to the
Contracting Officer the name of the manufacturer, the model number, and other information concerning the
performance, capacity, nature, and rating of the machinery and mechanical and other equipment. When required by
this contract or by the Contracting Officer, the Contractor shall also obtain the Contracting Officer's approval of the
material or articles which the Contractor contemplates incorporating into the work. When requesting approval, the
Contractor shall provide full information concerning the material or articles. When directed to do so, the Contractor
shall submit samplesfor approval at the Contractor's expense, with all shipping charges prepaid. Machinery,
equipment, material, and articles that do not have the required approval shall beinstalled or used at the risk of
subseguent rejection.

(c) All work under this contract shall be performed in a skillful and workmanlike manner. The Contracting
Officer may require, in writing, that the Contractor remove from the work any employee the Contracting Officer
deems incompetent, careless, or otherwise objectionable.

52.236-6 SUPERINTENDENCE BY THE CONTRACTOR (APR 1984)

At all times during performance of this contract and until the work is completed and accepted, the Contractor shall
directly superintend the work or assign and have on the worksite a competent superintendent who is satisfactory to
the Contracting Officer and has authority to act for the Contractor.

52.236-7 PERMITS AND RESPONSIBILITIES (NOV 1991)

The Contractor shall, without additional expense to the Government, be responsible for obtaining any necessary
licenses and permits, and for complying with any Federal, State, and municipal laws, codes, and regulations
applicable to the performance of the work. The Contractor shall also be responsible for all damages to persons or
property that occur as aresult of the Contractor's fault or negligence. The Contractor shall also be responsible for all
materials delivered and work performed until completion and acceptance of the entire work, except for any
completed unit of work which may have been accepted under the contract.

52.236-8 OTHER CONTRACTS (APR 1984)
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The Government may undertake or award other contracts for additional work at or near the site of the work under
this contract. The Contractor shall fully cooperate with the other contractors and with Government employees and
shall carefully adapt scheduling and performing the work under this contract to accommodate the additional work,
heeding any direction that may be provided by the Contracting Officer. The Contractor shall not commit or permit
any act that will interfere with the performance of work by any other contractor or by Government employees.

52.236-9 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES,
AND IMPROVEMENTS (APR 1984)

(a) The Contractor shall preserve and protect all structures, equipment, and vegetation (such astrees, shrubs,
and grass) on or adjacent to the work site, which are not to be removed and which do not unreasonably interfere with
the work required under this contract. The Contractor shall only remove trees when specifically authorized to do so,
and shall avoid damaging vegetation that will remain in place. If any limbs or branches of trees are broken during
contract performance, or by the careless operation of equipment, or by workmen, the Contractor shall trim those
limbs or branches with a clean cut and paint the cut with atree-pruning compound as directed by the Contracting
Officer.

(b) The Contractor shall protect from damage all existing improvements and utilities

(1) at or near the work site, and

(2) on adjacent property of athird party, the locations of which are made known to or should be known by
the Contractor. The Contractor shall repair any damage to those facilities, including those that are the property of a
third party, resulting from failure to comply with the requirements of this contract or failure to exercise reasonable
carein performing the work. If the Contractor fails or refuses to repair the damage promptly, the Contracting
Officer may have the necessary work performed and charge the cost to the Contractor.

52.236-10 OPERATIONS AND STORAGE AREAS (APR 1984)

(a) The Contractor shall confine all operations (including storage of materials) on Government premisesto areas
authorized or approved by the Contracting Officer. The Contractor shall hold and save the Government, its officers
and agents, free and harmless from liability of any nature occasioned by the Contractor's performance.

(b) Temporary buildings (e.g., storage sheds, shops, offices) and utilities may be erected by the Contractor only
with the approval of the Contracting Officer and shall be built with labor and materials furnished by the Contractor
without expense to the Government. The temporary buildings and utilities shall remain the property of the
Contractor and shall be removed by the Contractor at its expense upon completion of the work. With the written
consent of the Contracting Officer, the buildings and utilities may be abandoned and need not be removed.

(c) The Contractor shall, under regulations prescribed by the Contracting Officer, use only established
roadways, or use temporary roadways constructed by the Contractor when and as authorized by the Contracting
Officer. When materials are transported in prosecuting the work, vehicles shall not be loaded beyond the loading
capacity recommended by the manufacturer of the vehicle or prescribed by any Federal, State, or local law or
regulation. When it is necessary to cross curbs or sidewalks, the Contractor shall protect them from damage. The
Contractor shall repair or pay for the repair of any damaged curbs, sidewalks, or roads.

52.236-11 USE AND POSSESSION PRIOR TO COMPLETION (APR 1984)

(a) The Government shall have the right to take possession of or use any completed or partially completed part
of the work. Before taking possession of or using any work, the Contracting Officer shall furnish the Contractor a
list of items of work remaining to be performed or corrected on those portions of the work that the Government
intends to take possession of or use. However, failure of the Contracting Officer to list any item of work shall not
relieve the Contractor of responsibility for complying with the terms of the contract. The Government's possession
or use shall not be deemed an acceptance of any work under the contract.

(b) While the Governrrent has such possession or use, the Contractor shall be relieved of the responsibility for
the loss of or damage to the work resulting from the Government's possession or use, notwithstanding the terms of
the clause in this contract entitled "Permits and Responsibilities." If prior possession or use by the Government
delaysthe progress of the work or causes additional expense to the Contractor, an equitable adjustment shall be
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made in the contract price or the time of completion, and the contract shall be modified in writing accordingly.

52.236-12 CLEANING UP (APR 1984)

The Contractor shall at all times keep the work area, including storage areas, free from accumulations of waste
materials. Before completing the work, the Contractor shall remove from the work and premises any rubbish, tools,
scaffolding, equipment, and materials that are not the property of the Government. Upon completing the work, the
Contractor shall leave the work areain aclean, neat, and orderly condition satisfactory to the Contracting Officer.

52.236-13 ACCIDENT PREVENTION (NOV 1991)

(@ The Contractor shall provide and maintain work environments and procedures which will
(1) safeguard the public and Government personnel, property, materials, supplies, and equipment exposed
to Contractor operations and activities;
(2) avoid interruptions of Government operations and delays in project completion dates; and
(3) control costsin the performance of this contract.

(b) For these purposes on contracts for construction or dismantling, demolition, or removal of improvements,

the Contractor shall-

(1) Provide appropriate safety barricades, signs, and signal lights;

(2) Comply with the standards issued by the Secretary of Labor at 29 CFR Part 1926 and 29 CFR Part
1910; and

(3) Ensurethat any additional measures the Contracting Officer determines to be reasonably necessary for
the purposes are taken.

(c) If thiscontract isfor construction or dismantling, demolition or removal of improvements with any
Department of Defense agency or component, the Contractor shall comply with all pertinent provisions of the latest
version of U.S. Army Corps of Engineers Safety and Health Requirements Manual, EM 385-1-1, in effect on the
date of the solicitation.

(d) Whenever the Contracting Officer becomes aware of any noncompliance with these requirements or any
condition which poses a serious or imminent danger to the health or safety of the public or Government personnel,
the Contracting Officer shall notify the Contractor orally, with written confirmation, and request immediate
initiation of corrective action. This notice, when delivered to the Contractor or the Contractor's representative at the
work site, shall be deemed sufficient notice of the noncompliance and that corrective action isrequired. After
receiving the notice, the Contractor shall immediately take corrective action. If the Contractor fails or refuses to
promptly take corrective action, the Contracting Officer may issue an order stopping all or part of the work until
satisfactory corrective action has been taken. The Contractor shall not be entitled to any equitable adjustment of the
contract price or extension of the performance schedule on any stop work order issued under this clause.

(e) The Contractor shall insert this clause, including this paragraph (€), with appropriate changesin the
designation of the parties, in subcontracts.

52.236-15 SCHEDULES FOR CONSTRUCTION CONTRACTS (APR 1984)

(a) The Contractor shall, within five days after the work commences on the contract or another period of time
determined by the Contracting Officer, prepare and submit to the Contracting Officer for approval three copies of a
practicable schedul e showing the order in which the Contractor proposes to perform the work, and the dates on
which the Contractor contemplates starting and compl eting the several salient features of the work (including
acquiring materials, plant, and equipment). The schedule shall be in the form of a progress chart of suitable scale to
indicate appropriately the percentage of work scheduled for completion by any given date during the period. If the
Contractor failsto submit a schedule within the time prescribed, the Contracting Officer may withhold approval of
progress payments until the Contractor submits the required schedule.

(b) The Contractor shall enter the actual progress on the chart as directed by the Contracting Officer, and upon
doing so shall immediately deliver three copies of the annotated schedul e to the Contracting Officer. If, inthe
opinion of the Contracting Officer, the Contractor falls behind the approved schedul e, the Contractor shall take steps
necessary to improve its progress, including those that may be required by the Contracting Officer, without
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additional cost to the Government. In this circumstance, the Contracting Officer may require the Contractor to
increase the number of shifts, overtime operations, days of work, and/or the amount of construction plant, and to
submit for approval any supplementary schedule or schedulesin chart form as the Contracting Officer deems
necessary to demonstrate how the approved rate of progress will be regained.

(c) Failure of the Contractor to comply with the requirements of the Contracting Officer under this clause shall
be grounds for a determination by the Contracting Officer that the Contractor is not prosecuting the work with
sufficient diligence to ensure completion within the time specified in the contract. Upon making this determination,
the Contracting Officer may terminate the Contractor's right to proceed with the work, or any separable part of it, in
accordance with the default terms of this contract.

52.236-21 SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION (FEB 1997)

(a) The Contractor shall keep on the work site a copy of the drawings and specifications and shall at all times
give the Contracting Officer access thereto. Anything mentioned in the specifications and not shown on the
drawings, or shown on the drawings and not mentioned in the specifications, shall be of like effect asif shown or
mentioned in both. In case of difference between drawings and specifications, the specifications shall govern. In
case of discrepancy in the figures, in the drawings, or in the specifications, the matter shall be promptly submitted to
the Contracting Officer, who shall promptly make a determination in writing. Any adjustment by the Contractor
without such adetermination shall be at its own risk and expense. The Contracting Officer shall furnish from timeto
time such detailed drawings and other information as considered necessary, unless otherwise provided.

(b) Wherever in the specifications or upon the drawings the words "directed", "required", "ordered",
"designated”, "prescribed”, or words of like import are used, it shall be understood that the "direction",
"requirement"”, "order", "designation"”, or "prescription”, of the Contracting Officer isintended and similarly the
words "approved", "acceptable", "satisfactory”, or words of like import shall mean "approved by," or "acceptable
to", or "satisfactory to" the Contracting Officer, unless otherwise expressly stated.

(c) Where "as shown," asindicated", "as detailed", or words of similar import are used, it shall be understood
that the reference is made to the drawings accompanying this contract unless stated otherwise. The word "provided”
as used herein shall be understood to mean "provide completein place,” that is"furnished and installed".

(d) Shop drawings means drawings, submitted to the Government by the Contractor, subcontractor, or any
lower tier subcontractor pursuant to a construction contract, showing in detail (1) the proposed fabrication and
assembly of structural elements, and (2) the installation (i.e., fit, and attachment details) of materials or equipment. It
includes drawings, diagrams, layouts, schematics, descriptive literature, illustrations, schedules, performance and
test data, and similar materials furnished by the contractor to explain in detail specific portions of the work required
by the contract. The Government may duplicate, use, and disclose in any manner and for any purpose shop drawings
delivered under this contract.

(e) If this contract requires shop drawings, the Contractor shall coordinate all such drawings, and review them
for accuracy, completeness, and compliance with contract requirements and shall indicate its approval thereon as
evidence of such coordination and review. Shop drawings submitted to the Contracting Officer without evidence of
the Contractor's approval may be returned for resubmission. The Contracting Officer will indicate an approval or
disapproval of the shop drawings and if not approved as submitted shall indicate the Government's reasons therefor.
Any work done before such approval shall be at the Contractor'srisk. Approval by the Contracting Officer shall not
relieve the Contractor from responsibility for any errors or omissions in such drawings, nor from responsibility for
complying with the requirements of this contract, except with respect to variations described and approved in
accordance with (f) below.

(f) If shop drawings show variations from the contract requirements, the Contractor shall describe such
variationsin writing, separate from the drawings, at the time of submission. If the Contracting Officer approves any
such variation, the Contracting Officer shall issue an appropriate contract modification, except that, if the variation
isminor or does not involve a change in price or in time of performance, a modification need not be issued.

(g) The Contractor shall submit to the Contracting Officer for approval four copies (unless otherwise indicated)
of al shop drawings as called for under the various headings of these specifications. Three sets (unless otherwise
indicated) of all shop drawings, will be retained by the Contracting Officer and one set will be returned to the
Contractor.

252.236-7000  MODIFICATION PROPOSALS - PRICE BREAKDOWN. (DEC 1991)
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(a) The Contractor shall furnish a price breakdown, itemized as required and within the time specified by the
Contracting Officer, with any proposal for a contract modification.
(b) The price breakdown --
(1) Must include sufficient detail to permit an analysis of profit, and of al costsfor --
(i) Material;
(ii) Labor;
(iii) Equipment;
(iv) Subcontracts; and
(v) Overhead; and
(2) Must cover all work involved in the modification, whether the work was deleted, added, or changed.
(c) The Contractor shall provide similar price breakdowns to support any amounts claimed for subcontracts.
(d) The Contractor's proposal shall include ajustification for any time extension proposed.

52.242-13 BANKRUPTCY (JUL 1995)

In the event the Contractor enters into proceedings relating to bankruptcy, whether voluntary or involuntary, the
Contractor agreesto furnish, by certified mail or electronic commerce method authorized by the contract, written
notification of the bankruptcy to the Contracting Officer responsible for administering the contract. This
notification shall be furnished within five days of the initiation of the proceedings relating to bankruptcy filing. This
notification shall include the date on which the bankruptcy petition was filed, the identity of the court in which the
bankruptcy petition wasfiled, and alisting of Government contract numbers and contracting offices for all
Government contracts against which final payment has not been made. This obligation remainsin effect until final
payment under this contract.

(End of clause)

52.242-14 SUSPENSION OF WORK (APR 1984)

(a) The Contracting Officer may order the Contractor, in writing, to suspend, delay, or interrupt all or any part
of the work of this contract for the period of time that the Contracting Officer determines appropriate for the
convenience of the Government.

(b) If the performance of all or any part of the work is, for an unreasonabl e period of time, suspended, delayed,
or interrupted (1) by an act of the Contracting Officer in the administration of this contract, or (2) by the Contracting
Officer'sfailure to act within the time specified in this contract (or within areasonable timeif not specified), an
adjustment shall be made for any increase in the cost of performance of this contract (excluding profit) necessarily
caused by the unreasonabl e suspension, delay, or interruption, and the contract modified in writing accordingly.
However, no adjustment shall be made under this clause for any suspension, delay, or interruption to the extent that
performance would have been so suspended, delayed, or interrupted by any other cause, including the fault or
negligence of the Contractor, or for which an equitable adjustment is provided for or excluded under any other term
or condition of this contract. (c) A claim under this clause shall not be allowed (1) for any costs incurred more than
20 days before the Contractor shall have notified the Contracting Officer in writing of the act or failure to act
involved (but this requirement shall not apply asto a claim resulting from a suspension order), and (2) unless the
claim, in an amount stated, is asserted in writing as soon as practicable after the termination of the suspension, delay,
or interruption, but not later than the date of final payment under the contract.

252.242-7000 POSTAWARD CONFERENCE (DEC 1991)

The Contractor agreesto attend any postaward conference convened by the contracting activity or contract
administration office in accordance with Federal Acquisition Regulation subpart 42.5.
(End of clause)

52.243-4 CHANGES (AUG 1987)
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(a) The Contracting Officer may, at any time, without notice to the sureties, if any, by written order designated
or indicated to be a change order, make changes in the work within the general scope of the contract, including
changes--

(1) In the specifications (including drawingsand designs);

(2) In the method or manner of performance of the work;

(3) In the Government-furnished facilities, equipment, materials, services, or site; or
(4) Directing acceleration in the performance of the work.

(b) Any other written or oral order (which, as used in this paragraph (b), includes direction, instruction,
interpretation, or determination) from the Contracting Officer that causes a change shall be treated as a change order
under this clause; provided, that the Contractor gives the Contracting Officer written notice stating

(1) the date, circumstances, and source of the order and
(2) that the Contractor regards the order as a change order.

(c) Except as provided in this clause, no order, statement, or conduct of the Contracting Officer shall be treated
as achange under this clause or entitle the Contractor to an equitable adjustment.

(d) If any change under this clause causes an increase or decrease in the Contractor's cost of, or the time
required for, the performance of any part of the work under this contract, whether or not changed by any such order,
the Contracting Officer shall make an equitable adjustment and modify the contract in writing. However, except for
an adjustment based on defective specifications, no adjustment for any change under paragraph (b) of this clause
shall be made for any costs incurred more than 20 days before the Contractor gives written notice asrequired. Inthe
case of defective specifications for which the Government is responsible, the equitable adjustment shall include any
increased cost reasonably incurred by the Contractor in attempting to comply with the defective specifications.

(e) The Contractor must assert its right to an adjustment under this clause within 30 days after

(2) receipt of awritten change order under paragraph (a) of this clause or (2) the furnishing of awritten
notice under paragraph (b) of this clause, by submitting to the Contracting Officer awritten statement describing the
general nature and amount of the proposal, unless this period is extended by the Government. The statement of
proposal for adjustment may be included in the notice under paragraph (b) above.

(f) No proposal by the Contractor for an equitable adjustment shall be allowed if asserted after final payment
under this contract.

252.243-7001  PRICING OF CONTRACT MODIFICATIONS (DEC 1991)

When costs are afactor in any price adjustment under this contract, the contract cost principles and proceduresin
FAR part 31 and DFARS part 231, in effect on the date of this contract, apply.

52.246-12 INSPECTION OF CONSTRUCTION (AUG 1996)

(a) Definition. "Work" includes, but is not limited to, materials, workmanship, and manufacture and fabrication
of components.

(b) The Contractor shall maintain an adequate inspection system and perform such inspections as will ensure
that the work performed under the contract conforms to contract requirements. The Contractor shall maintain
complete inspection records and make them available to the Government. All work shall be conducted under the
general direction of the Contracting Officer and is subject to Government inspection and test at all places and at all
reasonabl e times before acceptance to ensure strict compliance with the terms of the contract.

(c) Government inspections and tests are for the sole benefit of the Government and do not--

(1) Relieve the Contractor of responsibility for providing adequate quality control measures;

(2) Relieve the Contractor of responsibility for damage to or loss of the material before acceptance;

(3) Constitute or imply acceptance; or

(4) Affect the continuing rights of the Government after acceptance of the completed work under paragraph
(i) of this section.

(d) The presence or absence of a Government inspector does not relieve the Contractor from any contract
reguirement, nor is the inspector authorized to change any term or condition of the specification without the
Contracting Officer's written authorization.

(e) The Contractor shall promptly furnish, at no increase in contract price, al facilities, labor, and material
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reasonably needed for performing such safe and convenient inspections and tests as may be required by the
Contracting Officer. The Government may charge to the Contractor any additional cost of inspection or test when
work is not ready at the time specified by the Contractor for inspection or test, or when prior rejection makes
reinspection or retest necessary. The Government shall perform all inspections and tests in a manner that will not
unnecessarily delay the work. Special, full size, and performance tests shall be performed as described in the
contract.

(f) The Contractor shall, without charge, replace or correct work found by the Government not to conform to
contract requirements, unlessin the public interest the Government consents to accept the work with an appropriate
adjustment in contract price. The Contractor shall promptly segregate and remove rejected material from the
premises.

(g) If the Contractor does not promptly replace or correct rejected work, the Government may (1) by contract or
otherwise, replace or correct the work and charge the cost to the Contractor or (2) terminate for default the
Contractor's right to proceed.

(h) If, before acceptance of the entire work, the Government decides to examine already completed work by
removing it or tearing it out, the Contractor, on request, shall promptly furnish all necessary facilities, labor, and
material. If the work isfound to be defective or nonconforming in any material respect due to the fault of the
Contractor or its subcontractors, the Contractor shall defray the expenses of the examination and of satisfactory
reconstruction. However, if the work isfound to meet contract requirements, the Contracting Officer shall make an
eguitable adjustment for the additional servicesinvolved in the examination and reconstruction, including, if
completion of the work was thereby delayed, an extension of time.

(i) Unless otherwise specified in the contract, the Government shall accept, as promptly aspracticable after
completion and inspection, all work required by the contract or that portion of the work the Contracting Officer
determines can be accepted separately. Acceptance shall be final and conclusive except for latent defects, fraud,
gross mistakes amounting to fraud, or the Government's rights under any warranty or guarantee.

52.246-21 WARRANTY OF CONSTRUCTION (MAR 1994)

(a) In addition to any other warranties in this contract, the Contractor warrants, except as provided in paragraph
(i) of this clause, that work performed under this contract conforms to the contract requirements and is free of any
defect in equipment, material, or design furnished, or workmanship performed by the Contractor or any
subcontractor or supplier at any tier.

(b) Thiswarranty shall continue for a period of 1 year from the date of final acceptance of the work. If the
Government takes possession of any part of the work before final acceptance, thiswarranty shall continue for a
period of 1 year from the date the Government takes possession.

(c) The Contractor shall remedy at the Contractor's expense any failure to conform, or any defect. In addition,
the Contractor shall remedy at the Contractor's expense any damage to Government-owned or controlled real or
personal property, when that damage is the result of --

(1) The Contractor's failure to conform to contract requirements; or
(2) Any defect of equipment, material, workmanship, or design furnished.

(d) The Contractor shall restore any work damaged in fulfilling the terms and conditions of this clause. The
Contractor's warranty with respect to work repaired or replaced will run for 1 year from the date of repair or
replacement.

(e) The Contracting Officer shall notify the Contractor, in writing, within areasonable time after the discovery
of any failure, defect, or damage.

(f) If the Contractor failsto remedy any failure, defect, or damage within areasonabl e time after receipt of
notice, the Government shall have the right to replace, repair, or otherwise remedy the failure, defect, or damage at
the Contractor's expense.

(g) With respect to all warranties, express or implied, from subcontractors, manufacturers, or suppliers for work
performed and materials furnished under this contract, the Contractor shall--

(1) Obtain all warranties that would be given in normal commercial practice;

(2) Require all warranties to be executed, in writing, for the benefit of the Government, if directed by the
Contracting Officer; and

(3) Enforce all warranties for the benefit of the Government, if directed by the Contracting Officer.

(h) In the event the Contractor's warranty under paragraph (b) of this clause has expired, the Government may
bring suit at its expense to enforce a subcontractor's, manufacturer's, or supplier's warranty.
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(i) Unless adefect is caused by the negligence of the Contractor or subcontractor or supplier at any tier, the
Contractor shall not be liable for the repair of any defects of material or design furnished by the Government nor for
the repair of any damage that results from any defect in Government-furnished material or design.

() Thiswarranty shall not limit the Government's rights under the Inspection and Acceptance clause of this
contract with respect to latent defects, gross mistakes, or fraud.

(End of clause)

252.247-7023  TRANSPORTATION OF SUPPLIES BY SEA (MAR 2000)

(a) Definitions. Asused in thisclause --

(1) "Components' means articles, materials, and suppliesincorporated directly into end products at any
level of manufacture, fabrication, or assembly by the Contractor or any subcontractor.

(2) "Department of Defense" (DoD) means the Army, Navy, Air Force, Marine Corps, and defense
agencies.

(3) "Foreign flag vessel" means any vessel that isnotaU.S.-flag vessel.

(4) "Ocean transportation” means any transportation aboard a ship, vessel, boat, barge, or ferry through
international waters.

(5) "Subcontractor" means a supplier, materialman, distributor, or vendor at any level below the prime
contractor whose contractual obligation to perform results from, or is conditioned upon, award of the prime contract
and who is performing any part of the work or other requirement of the prime contract.

(6) "Supplies" means all property, except land and interestsin land, that is clearly identifiable for eventual
use by or owned by the DoD at the time of transportation by sea.

(i) Anitemisclearly identifiable for eventual use by the DoD if, for example, the contract
documentation contains areference to a DoD contract number or amilitary destination.

(ii) "Supplies"' includes (but is not limited to) public works; buildings and facilities; ships; floating
equipment and vessels of every character, type, and description, with parts, subassemblies, accessories, and
equipment; machine tools; material; equipment; stores of al kinds; end items; construction materials; and
components of the foregoing.

(7) "U.S.-flag vessel" means avessel of the United States or belonging to the United States, including any
vessel registered or having national status under the laws of the United States.

(b)(1) The Contractor shall use U.S.-flag vessels when transporting any supplies by sea under this contract.

(2) A subcontractor transporting supplies by sea under this contract shall use U.S.-flag vesselsif--

(i) This contract is a construction contract; or

(ii) The supplies being transported are--

(A) Noncommercial items; or
(B) Commercial items that--
(1) The Contractor isreselling or distributing to the Government without adding value
(generally, the Contractor does not add value to itemsthat it contracts for f.o0.b. destination shipment);
(2) Are shipped in direct support of U.S. military contingency operations, exercises, or forces
deployed in humanitarian or peacekeeping operations; or
(3) Are commissary or exchange cargoes transported outside of the Defense Transportation
System in accordance with 10 U.S.C. 2643.

(c) The Contractor and its subcontractors may request that the Contracting Officer authorize shipment in
foreign-flag vessels, or designate available U.S.-flag vessels, if the Contractor or a subcontractor believes that --

(1) U.S.-flag vessels are not available for timely shipment;

(2) Thefreight charges are inordinately excessive or unreasonable; or

(3) Freight charges are higher than charges to private persons for transportation of like goods.

(d) The Contractor must submit any request for use of other than U.S.-flag vessels in writing to the Contracting
Officer at least 45 days prior to the sailing date necessary to meet its delivery schedules. The Contracting Officer
will process requests submitted after such date(s) as expeditiously as possible, but the Contracting Officer'sfailure
to grant approval s to meet the shipper's sailing date will not of itself constitute a compensable delay under this or
any other clause of this contract. Requests shall contain at a minimum --

(1) Type, weight, and cube of cargo;

(2) Required shipping date;

(3) Special handling and discharge requirements;
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(4) Loading and discharge points;

(5) Name of shipper and consignee;

(6) Prime contract number; and

(7) A documented description of efforts made to secure U.S.-flag vessels, including points of contact (with
names and telephone numbers) with at least two U.S.-flag carriers contacted. Copies of telephone notes, tel egraphic
and facsimile message or letters will be sufficient for this purpose.

(e) The Contractor shall, within 30 days after each shipment covered by this clause, provide the Contracting
Officer and the Division of National Cargo, Office of Market Development, Maritime Administration, U.S.
Department of Transportation, Washington, DC 20590, one copy of the rated on board vessel operating carrier's
ocean hill of lading, which shall contain the following information --

(1) Prime contract number;

(2) Name of vessel;

(3) Vessel flag of registry;

(4) Date of loading;

(5) Port of loading;

(6) Port of final discharge;

(7) Description of commodity;

(8) Gross weight in pounds and cubic feet if available;
(9) Total ocean freight in U.S. dollars; and

(10) Name of the steamship company.

(f) The Contractor agrees to provide with its final invoice under this contract a representation that to the best of

its knowledge and belief --

(1) No ocean transportation was used in the performance of this contract;

(2) Ocean transportation was used and only U.S.-flag vessels were used for all ocean shipments under the
contract;

(3) Ocean transportation was used, and the Contractor had the written consent of the Contracting Officer
for all non-U.S.-flag ocean transportation; or

(4) Ocean transportation was used and some or al of the shipments were made on non-U.S.-flag vessels
without the written consent of the Contracting Officer. The Contractor shall describe these shipmentsin the
following format:

ITEM CONTRACT QUANTITY
DESCRIPTION LINEITEMS
TOTAL

(g) If thefinal invoice does not include the required representation, the Government will reject and return it to
the Contractor as an improper invoice for the purposes of the Prompt Payment clause of this contract. 1n the event
there has been unauthorized use of non-U.S.-flag vesselsin the performance of this contract, the Contracting Officer
isentitled to equitably adjust the contract, based on the unauthorized use.

(h) The Contractor shall include this clause, including thisparagraph (h), in all subcontractors under this
contract that--

(1) Exceed the simplified acquisition threshold in Part 2 of the Federal Acquisition Regulation; and
(2) Arefor atype of supplies described in paragraph (b)(3) of this clause.
(End of clause)

52.248-3 VALUE ENGINEERING--CONSTRUCTION (FEB 2000)

(a) General. The Contractor is encouraged to develop, prepare, and submit val ue engineering change proposals
(VECP's) voluntarily. The Contractor shall sharein any instant contract savings realized from accepted VECP', in
accordance with paragraph (f) below.

(b) Definitions. "Collateral costs," as used in this clause, means agency costs of operation, maintenance, logistic
support, or Government-furnished property.
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"Collateral savings," as used in this clause, means those measurabl e net reductions resulting from aVECP in the
agency'soverall projected collateral costs, exclusive of acquisition savings, whether or not the acquisition cost
changes.

"Contractor's development and implementation costs,” as used in this clause, means those costs the Contractor
incurs on aVECP specifically in developing, testing, preparing, and submitting the VECP, as well as those costs the
Contractor incurs to make the contractual changes required by Government acceptance of aVECP.

"Government costs," as used in this clause, means those agency costs that result directly from developing and
implementing the VECP, such as any net increases in the cost of testing, operations, maintenance, and logistic
support. The term does not include the normal administrative costs of processing the VECP.

"Instant contract savings," as used in this clause, means the estimated reduction in Contractor cost of
performance resulting from acceptance of the VECP, minus allowable Contractor's devel opment and
implementation costs, including subcontractors' development and implementation costs (see paragraph (h) below).

"V alue engineering change proposal (VECP)" means a proposal that--

(1) Requires a change to this, the instant contract, to implement; and

(2) Resultsin reducing the contract price or estimated cost without impairing essential functions or
characteristics; provided, that it does not involve a change--

(i) In deliverable end item quantities only; or
(ii) To the contract type only.

(c) VECP preparation. As aminimum, the Contractor shall include in each VECP the information described in
subparagraphs (1) through (7) below. If the proposed change is affected by contractually required configuration
management or similar procedures, the instructions in those procedures relating to format, identification, and priority
assignment shall govern VECP preparation. The VECP shall include the following:

(1) A description of the difference between the existing contract requirement and that proposed, the
comparative advantages and disadvantages of each, ajustification when an item's function or characteristics are
being altered, and the effect of the change on the end item's performance.

(2) A list and analysis of the contract requirements that must be changed if the VECP is accepted, including
any suggested specification revisions.

(3) A separate, detailed cost estimate for

(i) the affected portions of the existing contract requirement and

(i) the VECP. The cost reduction associated with the VECP shall take into account the Contractor's
allowable devel opment and implementation costs, including any amount attributabl e to subcontracts under
paragraph (h) below.

(4) A description and estimate of costs the Government may incur in implementing the VECP, such as test
and evaluation and operating and support costs.

(5) A prediction of any effects the proposed change would have on collateral costs to the agency.

(6) A statement of the time by which a contract modification accepting the VECP must be issued in order to
achieve the maximum cost reduction, noting any effect on the contract completion time or delivery schedule.

(7) Identification of any previous submissions of the VECP, including the dates submitted, the agencies and
contract numbersinvolved, and previous Government actions, if known.

(d) Submission. The Contractor shall submit VECP's to the Resident Engineer at the worksite, with acopy to
the Contracting Officer.

(e) Government action.

(1) The Contracting Officer will notify the Contractor of the status of the VECP within 45 calendar days
after the contracting office receivesit. If additional timeisrequired, the Contracting Officer will notify the
Contractor within the 45-day period and provide the reason for the delay and the expected date of the decision. The
Government will processVECP's expeditiously; however, it shall not be liable for any delay in acting upon a VECP.

If the VECP is not accepted, the Contracting Officer will notify the Contractor in writing, explaining the
reasons for rejection. The Contractor may withdraw any VECP, in whole or in part, at any time before it is accepted
by the Government. The Contracting Officer may require that the Contractor provide written notification before
undertaking significant expenditures for VECP effort.

Any VECP may be accepted, in whole or in part, by the Contracting Officer's award of a modification to this
contract citing this clause. The Contracting Officer may accept the VECP, even though an agreement on price
reduction has not been reached, by issuing the Contractor a notice to proceed with the change. Until anoticeto
proceed isissued or a contract modification applies aVECP to this contract, the Contractor shall performin
accordance with the existing contract. The decision to accept or reject all or part of any VECP isaunilateral
decision made solely at the discretion of the Contracting Officer.
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(f) Sharing.
(1) Rates. The Government's share of savingsis determined by subtracting Government costs from instant
contract savings and multiplying the result by
(i) 45 percent for fixed-price contracts or
(ii) 75 percent for cost-reimbursement contracts.
(2) Payment. Payment of any share due the Contractor for use of a VECP on this contract shall be
authorized by a modification to this contract to--
(i) Accept the VECP,
(ii) Reduce the contract price or estimated cost by the amount of instant contract savings; and
(iii) Provide the Contractor's share of savings by adding the amount cal culated to the contract price or
fee.

(g) Collateral savings. If aVECP is accepted, the Contracting Officer will increase the instant contract amount
by 20 percent of any projected collateral savingsdetermined to berealized in atypical year of use after subtracting
any Government costs not previously offset. However, the Contractor's share of collateral savingswill not exceed
the contract's firm-fixed-price or estimated cost, at the time the VECP is accepted, or $100,000, whichever is
greater. The Contracting Officer is the sole determiner of the amount of collateral savings.

(h) Subcontracts. The Contractor shall include an appropriate val ue engineering clause in any subcontract of
$50,000 or more and may include one in subcontracts of lesser value. In computing any adjustment in this contract's
price under paragraph (f) above, the Contractor's allowable devel opment and i mplementation costs shall include any
subcontractor's allowable devel opment and implementation costs clearly resulting from aVECP accepted by the
Government under this contract, but shall exclude any value engineering incentive paymentsto a subcontractor. The
Contractor may choose any arrangement for subcontractor value engineering incentive payments; provided, that
these payments shall not reduce the Government's share of the savings resulting from the VECP.

(i) Data. The Contractor may restrict the Government's right to use any part of a VECP or the supporting data
by marking the following legend on the affected parts:

"There data, furnished under the Value Engineering-- Construction clause of contract .. ........ , shall not be
disclosed outside the Government or duplicated, used, or disclosed, in whole or in part, for any purpose other than to
evaluate a value engineering change proposal submitted under the clause. Thisrestriction does not limit the
Government's right to use information contained in these dataif it has been obtained or is otherwise available from
the Contractor or from another source without limitations.” 1f aVVECP is accepted, the Contractor hereby grants the
Government unlimited rightsin the VECP and supporting data, except that, with respect to data qualifying and
submitted as limited rights technical data, the Government shall have the rights specified in the contract
modification implementing the VECP and shall appropriately mark the data. (The terms "unlimited rights" and
"limited rights" are defined in Part 27 of the Federal Acquisition Regulation.)

(End of clause)

52.249-2 TERMINATION FOR CONVENIENCE OF THE GOVERNMENT (FIXED-PRICE) (SEP 1996)
- ALTERNATE | (SEP 1996)

(a) The Government may terminate performance of work under this contract in whole or, from time to time, in
part if the Contracting Officer determines that atermination isin the Government's interest. The Contracting Officer
shall terminate by delivering to the Contractor a Notice of Termination specifying the extent of termination and the
effective date.

(b) After receipt of a Notice of Termination, and except as directed by the Contracting Officer, the Contractor
shall immediately proceed with the following obligations, regardless of any delay in determining or adjusting any
amounts due under this clause:

(1) Stop work as specified in the notice.

(2) Place no further subcontracts or orders (referred to as subcontractsin this clause) for materials, services,
or facilities, except as necessary to compl ete the continued portion of the contract.

(3) Terminate all subcontracts to the extent they relate to the work terminated.

(4) Assign to the Government, as directed by the Contracting Officer, all right, title, and interest of the
Contractor under the subcontracts terminated, in which case the Government shall have the right to settle or to pay
any termination settlement proposal arising out of those terminations.
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(5) With approval or ratification to the extent required by the Contracting Officer, settle all outstanding
liabilities and termination settlement proposals arising from the termination of subcontracts; the approval or
ratification will be final for purposes of this clause.

(6) Asdirected by the Contracting Officer, transfer title and deliver to the Government (i) the fabricated or
unfabricated parts, work in process, completed work, supplies, and other material produced or acquired for the work
terminated, and (ii) the completed or partially completed plans, drawings, information, and other property that, if the
contract had been completed, would be required to be furnished to the Government.

(7) Complete performance of the work not terminated.

(8) Take any action that may be necessary, or that the Contracting Officer may direct, for the protection and
preservation of the property related to this contract that isin the possession of the Contractor and in which the
Government has or may acquire an interest.

(9) Useits best effortsto sell, as directed or authorized by the Contracting Officer, any property of the
types referred to in subparagraph (b)(6) of this clause; provided, however, that the Contractor (i) is not required to
extend credit to any purchaser and (ii) may acquire the property under the conditions prescribed by, and at prices
approved by, the Contracting Officer. The proceeds of any transfer or disposition will be applied to reduce any
payments to be made by the Government under this contract, credited to the price or cost of the work, or paid in any
other manner directed by the Contracting Officer.

(c) The Contractor shall submit complete termination inventory schedules no later than 120 days from the
effective date of termination, unless extended in writing by the Contracting Officer upon written request of the
Contractor within this 120-day period.

(d) After expiration of the plant clearance period as defined in Subpart 45.6 of the Federal Acquisition
Regulation, the Contractor may submit to the Contracting Officer alist, certified asto quantity and quality, of
termination inventory not previously disposed of, excluding items authorized for disposition by the Contracting
Officer. The Contractor may request the Government to remove those items or enter into an agreement for their
storage. Within 15 days, the Government will accept title to those items and remove them or enter into a storage
agreement. The Contracting Officer may verify the list upon removal of theitems, or if stored, within 45 days from
submission of thelist, and shall correct the list, as necessary, before final settlement.

(e) After termination, the Contractor shall submit afinal termination settlement proposal to the Contracting
Officer in the form and with the certification prescribed by the Contracting Officer. The Contractor shall submit the
proposal promptly, but no later than 1 year from the effective date of termination, unless extended in writing by the
Contracting Officer upon written request of the Contractor within this 1-year period. However, if the Contracting
Officer determines that the facts justify it, atermination settlement proposal may be received and acted on after 1
year or any extension. If the Contractor failsto submit the proposal within the time allowed, the Contracting Officer
may determine, on the basis of information available, the amount, if any, due the Contractor because of the
termination and shall pay the amount determined.

(f) Subject to paragraph (€) of this clause, the Contractor and the Contracting Officer may agree upon the whole
or any part of the amount to be paid or remaining to be paid because of the termination. The amount may include a
reasonable allowance for profit on work done. However, the agreed amount, whether under this paragraph (g) or
paragraph (g) of this clause, exclusive of costs shown in subparagraph (g)(3) of this clause, may not exceed the total
contract price as reduced by (1) the amount of payments previously made and (2) the contract price of work not
terminated. The contract shall be modified, and the Contractor paid the agreed amount. Paragraph (g) of this clause
shall not limit, restrict, or affect the amount that may be agreed upon to be paid under this paragraph.

() If the Contractor and Contracting Officer fail to agree on the whole amount to be paid the Contractor
because of the termination of work, the Contracting Officer shall pay the Contractor the amounts determined as
follows, but without duplication of any amounts agreed upon under paragraph (f) of this clause:

(1) For contract work performed before the effective date of termination, the total (without duplication of
any items) of --

(i) The cost of thiswork;

(ii) The cost of settling and paying termination settlement proposals under terminated subcontracts that
are properly chargeable to the terminated portion of the contract if not included in subdivision (g)(1)(i) of this
clause; and

(iii) A sum, as profit on subdivision (g)(1)(i) of this clause, determined by the Contracting Officer
under 49.202 of the Federal Acquisition Regulation, in effect on the date of this contract, to be fair and reasonable;
however, if it appears that the Contractor would have sustained aloss on the entire contract had it been completed,
the Contracting Officer shall allow no profit under this subdivision (iii) and shall reduce the settlement to reflect the
indicated rate of loss.
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(2) The reasonable costs of settlement of the work terminated, including--

(i) Accounting, legal, clerical, and other expenses reasonably necessary for the preparation of
termination settlement proposal s and supporting data;

(ii) The termination and settlement of subcontracts (excluding the amounts of such settlements); and

(iii) Storage, transportation, and other costsincurred, reasonably necessary for the preservation,
protection, or disposition of the termination inventory.

(h) Except for normal spoilage, and except to the extent that the Government expressly assumed the risk of loss,
the Contracting Officer shall exclude from the amounts payable to the Contractor under paragraph (g) of this clause,
thefair value, as determined by the Contracting Officer, of property that is destroyed, lost, stolen, or damaged so as
to become undeliverable to the Government or to a buyer.

(i) The cost principles and procedures of Part 31 of the Federal Acquisition Regulation, in effect on the date of
this contract, shall govern all costs claimed, agreed to, or determined under this clause.

(j) The Contractor shall have the right of appeal, under the Disputes clause, from any determination made by the
Contracting Officer under paragraph (€), (g), or (1) of this clause, except that if the Contractor failed to submit the
termination settlement proposal or request for equitable adjustment within the time provided in paragraph (€) or (1),
respectively, and failed to request atime extension, there is no right of appeal.

(K) Inarriving at the amount due the Contractor under this clause, there shall be deducted--

(1) All unliquidated advance or other payments to the Contractor under the terminated portion of this
contract;

(2) Any claim which the Government has against the Contractor under this contract; and

(3) The agreed price for, or the proceeds of sale of, materials, supplies, or other things acquired by the
Contractor or sold under the provisions of this clause and not recovered by or credited to the Government.

(1) If thetermination is partial, the Contractor may file a proposal with the Contracting Officer for an equitable
adjustment of the price(s) of the continued portion of the contract. The Contracting Officer shall make any equitable
adjustment agreed upon. Any proposal by the Contractor for an equitable adjustment under this clause shall be
requested within 90 days from the effective date of termination unless extended in writing by the Contracting
Officer.

(m)(1) The Government may, under the terms and conditions it prescribes, make partial payments and payments
against costsincurred by the Contractor for the terminated portion of the contract, if the Contracting Officer believes
the total of these paymentswill not exceed the amount to which the Contractor will be entitled.

(2) If the total payments exceed the amount finally determined to be due, the Contractor shall repay the
excess to the Government upon demand, together with interest computed at the rate established by the Secretary of
the Treasury under 50 U.S.C. App. 1215(b)(2). Interest shall be computed for the period from the date the excess
payment is received by the Contractor to the date the excessisrepaid. Interest shall not be charged on any excess
payment due to areduction in the Contractor's termination settlement proposal because of retention or other
disposition of termination inventory until 10 days after the date of the retention or disposition, or alater date
determined by the Contracting Officer because of the circumstances.

(n) Unless otherwise provided in this contract or by statute, the Contractor shall maintain all records and
documents relating to the terminated portion of this contract for 3 years after final settlement. Thisincludes all
books and other evidence bearing on the Contractor's costs and expenses under this contract. The Contractor shall
make these records and documents available to the Government, at the Contractor's office, at all reasonable times,
without any direct charge. If approved by the Contracting Officer, photographs, microphotographs, or other
authentic reproductions may be maintained instead of original records and documents.

52.249-10 DEFAULT (FIXED-PRICE CONSTRUCTION) (APR 1984)

(a) If the Contractor refuses or failsto prosecute the work or any separable part, with the diligence that will
insure its completion within the time specified in this contract including any extension, or failsto complete the work
within this time, the Government may, by written notice to the Contractor, terminate the right to proceed with the
work (or the separable part of the work) that has been delayed. In thisevent, the Government may take over the
work and completeit by contract or otherwise, and may take possession of and use any materials, appliances, and
plant on the work site necessary for completing the work. The Contractor and its sureties shall be liable for any
damage to the Government resulting from the Contractor's refusal or failure to complete the work within the
specified time, whether or not the Contractor's right to proceed with the work isterminated. Thisliability includes
any increased costsincurred by the Government in completing the work.
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(b) The Contractor'sright to proceed shall not be terminated nor the Contractor charged with damages under
this clause, if--

(1) Thedelay in completing the work arises from unforeseeabl e causes beyond the control and without the
fault or negligence of the Contractor. Examples of such causesinclude

(i) acts of God or of the public enemy,

(ii) acts of the Government in either its sovereign or contractual capacity,

(iii) acts of another Contractor in the performance of a contract with the Government,

(iv) fires,

(v) floods,

(vi) epidemics,

(vii) quarantinerestrictions,

(viii) strikes,

(ix) freight embargoes,

(x) unusually severe weather, or delays of subcontractors or suppliers at any tier arising from
unforeseeabl e causes beyond the control and without the fault or negligence of both the Contractor and the
subcontractors or suppliers; and

(2) The Contractor, within 10 days from the beginning of any delay (unless extended by the Contracting
Officer), notifies the Contracting Officer in writing of the causes of delay. The Contracting Officer shall ascertain
the facts and the extent of delay. If, in the judgment of the Contracting Officer, the findings of fact warrant such
action, the time for completing the work shall be extended. The findings of the Contracting Officer shall be final
and conclusive on the parties, but subject to appeal under the Disputes clause.

(c) If, after termination of the Contractor's right to proceed, it is determined that the Contractor wasnot in
default, or that the delay was excusable, the rights and obligations of the partieswill be the same asif the
termination had been issued for the convenience of the Government.

Therights and remedies of the Government in this clause are in addition to any other rights and remedies provided
by law or under this contract.

52.249-5000 BASIS FOR SETTLEMENT OF PROPOSALS

Actual costswill be used to determine equipment costs for a settlement proposal submitted on the total cost
basis under FAR 49.206-2(b). In evaluating aterminations settlement proposal using the total cost basis, the
following principles will be applied to determine allowable equipment costs:

(1) Actual costsfor each piece of equipment, or groups of similar serial or series
equipment, need not be available in the contractor's accounting records to determine total actual equipment costs.

(2) If equipment costs have been allocated to a contract using predetermined rates, those charges will be
adjusted to actual costs.

(3) Recorded job costs adjusted for unallowable expenses will be used to determine equipment operating
expenses.

(4) Ownership costs (depreciation) will be determined using the contractor's depreciation schedul e (subject
to the provisions of FAR 31.205-11).

(5) License, taxes, storage and insurance costs are normally recovered as an indirect expense and unless the
contractor charges these costs directly to contracts, they will be recovered through the indirect expense rate.

(End of Clause)
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PART 1

1

1

1 REFERENCES

- GENERAL

SECTI ON 02565

EMULSI FI ED ASPHALT BASE TREATMENT
AMENDMENT NO. 0003

The publications listed below forma part of this specification to the

ext ent

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

2 UNI' T PRI CES

ref erenced.
desi gnation only.

The publications are referred to in the text by basic

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

D 75

D 977

D 979

D 1556

D 1557

D 2922

D 3017

D 4318

(1987; R 1992) Sanpling Aggregates
(1991) Emulsified Asphalt
(1989) Sanpling Bitum nous Paving M xtures

(1990) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

(1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-mcu. m))

(1991) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

(1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

(1993) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

TEXAS DEPARTMENT OF TRANSPORTATI ON

Standard Specifications for Construction
of Hi ghways, Streets and Bridges, 1993

Manual of Testing Procedures (1983; R 1993)

U S. ARMY CORPS OF ENG NEERS HANDBOOK FOR CONCRETE AND CEMENT ( COE)
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1.2.1 WAYBI LLS AND DELI VERY TI CKETS

Copi es of waybills or delivery tickets shall be subnmitted during the
progress of the work. Before the final payment is allowed, waybills and
certified delivery tickets shall be furnished for all bitumnous materials
used in the construction

1.2.2 MEASUREMENT FOR PAYMENT
1.2.2.1 Emul si fied Asphal t

Emul sified asphalt will be neasured in the nunber of liters of the material
used in the accepted work, corrected to liters at 15 degrees Cin
accordance with ASTM D 1250. A coefficient of 0.00025 per degree C shal

be used for asphalt enul sion

1.2.3 BASI S FOR PAYMENT

The quantities of enulsified asphalt will be paid for at the respective
contract unit price. No paynent will be nade for any naterial wasted, used
for the convenience of the Contractor, unused or rejected, or for water
used. Paynent for constructing the emulsified asphalt stabilized |ayer
will be nade at the applicable contract unit price per liter of enulsion
per square neter of area . This paynent shall constitute full conpensation
for all plant, labor, nmaterials, and all costs necessary for placenent,
mani pul ation, conpaction, and curing of the conpleted stabilized surface
cour se.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Dat a

Pl ant, Equi prent, Machines, and Tools; FIQO

M x Design; GA

Li st of proposed equi pment to be used in performance of construction work,
i ncludi ng descriptive data. MXx design at |east 30 days before it is to be
used.

SD- 08 Statenents

Source of Bitum nous Material; FIO
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Notification upon selection of enulsified asphalt.

Product Data and Certificate of Conpliance fromEnulsified Asphalt
Manuf actrer

SD- 09 Reports
Sanpling and Testing; FIO
Calibration curves and related test results, prior to using the device or
equi pment being calibrated. Copies of field tests results within 24 hours
after the tests are perforned. Certified copies of test results, not |ess
than 30 days before material is required for the work.

SD- 14 Sanpl es
Emul sified Asphalt; FIO
Emul sified Asphalt used in the job.

SD- 18 Records
Waybi |l I's and delivery tickets; GA

Copi es of waybills and delivery tickets during the progress of the work.
Certified waybills and delivery tickets for all materials actually used.

1.4 DEGREE OF COWPACTI ON

Degree of conpaction is expressed as a percentage of the naxi mum density
obt ai ned by the test procedure in accordance with ASTM D 1557, abbrevi ated
herein as percent |aboratory maxi mum density. Misture-density

rel ati onshi ps shall be performed on each type of aggregate base course

mat eri al proposed prior to the addition of enulsion

1.5 PLANT, EQUI PMENT, MACHI NES, AND TOCLS
1.5.1 GENERAL REQUI REMENTS

Pl ant, equi prment, nachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
times. The equi pnent shall be adequate and shall have the capability of
produci ng the required conpaction, neeting grade controls, thickness
control and snoothness requirenents as set forth herein

1.5.2 Bl TUM NOUS DI STRI BUTOR

Bi tum nous Ddistributor shall have pneumatic tires of such size and nunber
to prevent rutting, shoving, or otherw se damagi ng base surface or other

| ayers in the pavenent structure. Distributor shall be designed and

equi pped to spray bitum nous material in a uniformdouble or triple lap at
the specified tenperature, at variable widths, and at readily determ ned
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and controlled rates fromO0.15 to 6.5 liters per square neter with an

al l owabl e variation fromthe specified rate of plus or mnus 5 percent and
with a pressure range of 175 to 515 kPa. Distributor equi pnment shal

i nclude a separate power unit for the bitumen punp, full-circulation spray
bars, tachoneter, pressure gauges, vol une-neasuring devi ces, adequate
heaters for heating of nmaterials to the proper application tenperature, a
t hernoneter for reading tenperature of tank contents, and a hand hose
attachment suitable for applying bitumnous material manually to areas

i naccessible to the distributor. Distributor shall be equipped to
circulate and agitate the bitum nous material during the heating process.

1.5.3 TRAVELI NG PLANT M XER

Travel i ng-pl ant m xer shall be self-propelled or tractor-drawn, an shall be
capabl e of maintaining a uniformrate of travel. The plant shall be
nount ed on wheels or tread equi pnent of such type as will not overload or
damage t he subgrade or base course when the mxer is |oaded to capacity.
The device for picking up aggregates fromw ndrows shall be such as will
pi ck up only the wi ndrowed aggregate, |eaving the base clean. The pick-up
and el evator shall be entirely enclosed to prevent the wind fromrenoving
the fine and filler aggregate. The equi pnment for proportioning the
aggregate and bitum nous material shall accurately neasure the specified
amounts of material for the nix while the machine is in operation, and
shal | be equi pped with devices for accurately proportioning the filler
added to the mixture. The plant shall be capable of thoroughly conbining
t he aggregates and bitum nous naterial into a uniformmxture, conpletely
coating all particles of aggregate, and shall be capable of depositing the
processed m xture on the base course.

1.5.4 BLADE GRADERS

Bl ade graders for w ndrwoi ng aggregate, for m xing, and for spending
processed material shall be self-powered. Each grader shall have a

wheel base notless than 5.18 m a blade not |ess than 3.66 mlong, and shal
be equi pped with pneumatic tires. Blade graders shall be adequately
powered inorder to performthework properly and shall weigh at |east 7
netric tons.

1.5.5 PONER ROLLERS

Power rollers shall be steel-wheel or pneumatic-tired types conformng to
the foll owi ng requirenents:

1.5.5.1  STEEL- WHEEL
St eel -wheel rollers shall be either tandem or three-wheel type wei ghing not
less than 4.5 netric tons, and equi pped with adjustable scrapers. The
rollers which may be static or vibratory shall be equi pped with watertanks
an sprinkling apparatus that shall be used when necessary to keep the
wheel s wet to prevent adherence of the bitum nous naterial to the wheels.
1.5.5.2 PNEUMATI C- Tl RED

Pneurmatic-tired rollers shall be self-propelled and equi pped with not |ess
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than 9 wheels nounted on 2 axles in such a manner that the rear tires wll
not follow ng the tracks ofthe forward group. The pneumatic-tired rollers
shal | al so be equi pped with suitable beans or platformfor ballast |oading
and shall be | oaded to provide required conpaction. The tires shall be
uniformy inflated to not | ess than 310 kPa.

1.5.6 MECHANI CAL SPREADERS

The equi pnent for spreading, shaping, and finishign shall consist of
approved sel f-contai ned power nachi nes capabl e of taking the bitumn nous
m xture directly front eh discharge end of traveling plant and spreadi ng
the m xture at required application rate.

1.5.7 TRACTORS

Tractors shall be of the craw er type and shall be equi pped with street
plates or flat treads.

1.5.8 M scel | aneous Equi pnment

Di sk, spike-tooth, or spring-tooth harrows, nultiple-blade or retread
m xers, small tools, and other equipnent shall be the required types.

1.5.9 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.05-neter straightedge for each bitum nous paver, for use in the
testing of the finished surface. Straightedge shall be nade avail able for
government use. Strai ghtedges shall be constructed of al um num or other

I i ghtwei ght netal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to insure rigidity and accuracy. Straightedges
shal | have handles to facilitate novenment on pavenent.

1.6 WEATHER LI M TATI ONS
Emul sified asphalt shall not be applied when the atnospheric
tenperature is less than 10 degrees C. No emulsified asphalt shall be
applied to soils that are frozen or contain frost. |If the tenperature
falls below 2 degrees C, conpleted bitumen-treated areas shall be protected
agai nst any detrinental effects of freezing.

1.7 SOURCE OF BI TUM NOUS MATERI AL
After selecting the source of bitum nous material a notification shall be
submitted to the Contracting Officer within 15 days after the award of
contract.

PART 2 - PRODUCTS

2.1 MATERI ALS

2.1.1 EMULSFI ED ASPHALT

Material used for in the soil-bitumen mxture shall be the sane type
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t hr oughout and shall conformto the following to ASTM D 977, Type SS-1

2.1.2 MATERI AL TO BE STABI LI ZED

Material to be stabilized shall consist of aggregate base course neeting
the requirenents of Section 02241 AGGREGATE BASE COURSE

2.1.3 WATER

Water shall be clean, fresh, and potable.

PART 3 - EXECUTI ON

3.1 TEST SECTI ON
3.1.1 Cener a

A test section shall be constructed to evaluate the mxing, placenent, and
conpaction procedures required to construct the stabilized naterial. Test
section data will be used by the Contracting Oficer to deternine the
guantity of enulsified asphalt to use in the stabilization process, and
suitability of equipnment to produce the desired product.

3.1.2 Schedul i ng

The test section shall be constructed a m ni mum of 30 days prior to the
start of full scale production to provide sufficient time for an eval uation
of the proposed materials, equipnment, and procedures.

3.1.3 Location and Size

The test section shall be placed in the production paving limts in an area
representative of the subgrade conditions and as approved by the
Contracting O ficer. The underlying courses and subgrade preparation
required for the pavenent section shall be conpleted, inspected, and
approved in the test section prior to constructing the enmulsified surface
treatment. The test section shall be a m ninmum of 135 nmeters | ong and one
full paving |ane wide. The test section shall be constructed in three (3)
45-nmeter long sections as foll ows:

Section Quantity of SS-1, Iiters/n%L

1 2.26
2 4.52
3 9. 05

3.1. 4 Initial Testing
Certified test results, to verify that the materials proposed for use in

the test section neet the contract requirenments, shall be provided by the
Contractor and approved by the Contracting Officer prior to the start of
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3.

3.

the test section.

.1.5 M xi ng, Pl acenent and Conpaction

M xi ng, placenent, and conpaction shall be acconplished using the equi pment
neeting the requirenents of paragraph PLANT, EQUI PMENT, MACHI NES, AND TOCOLS.

.1.6 Eval uati on

Wthin 10 days of conpletion of each 45-nmeter test section conponent, the
Contractor shall subnit to the Contracting Oficer a Test Section Report
conplete with all required test data. The Contracting O ficer wll

eval uate the data and provide to the Contractor the amount of enulsified
asphalt to use in the stabilization process. The test data required in the
report for each 45-neter test section conponent shall consist of the
fol | owi ng:

a. Sieve Analysis per ASTM D 136 and ASTM D 422 of aggregate Base
prior to the addition of enulsion

b. Liquid and Plasticity Index per ASTM D 4318 of aggregate Base prior
to the addition of emulsion

c. Misture-Density relationship per ASTM D 1557 of aggregate Base
prior to the addition of enulsion and after the addition of
emul si on.

d. Field Density Tests of the finished course per ASTM D 1556 and ASTM
D 2922.

e. Slow Strength, asphalt content, and m x density of stabilized
materi al when tested in accordance with Test Method TEX- 126-E
(m ni numtwo speci nens).

f. Marshall stability tests (50 bl ow net hod) per CRD-C 649 and CRD- C 650
for | aboratory specinmens fromeach 45-neter test section and a
m nimum of 2 field cores fromdifferent [ocation taken from
within each 45-nmeter test section. Tests shall include stability,
flow, specific gravity of coarse and fine aggregates, percent voids
inthe total mx, percent voids filled with bitumen, density, and
percent asphalt for both | aboratory and field cored sanples. Cores
are to be taken a mninmumof 7 days after final conpaction. A
coring nethod that will insure intact specinens for required testing
shal |l be inplenented. Loose field sanples shall be collected using
the procedures presented in ASTM D 75. Asphalt extraction of the
finished course shall be perforned in accordance with ASTM D 6307.

g. Aggregate absorption per ASTM C 127 and ASTM C 128 fromthe
| aboratory Marshall Stability sanple.

2 GENERAL CONSTRUCTI ON REQUI REMENTS

2.1 M x Desi gn
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The emul sified asphalt shall be m xed and bl ended with the aggregate base
at the rate of 4.52 liters of emulsified asphalt per square neter with a
tolerance of plus or minus 1.25 liters per square neter, of aggregate base
regardl ess of the anmpunt of water added. The percentage of enulsified
asphalt in the mxture shall be regulated to insure that the specified
amount of emulsified asphalt is incorporated into the material, while

mai nt ai ni ng the proper noisture content. The required test section shal
be used to validate the above rate for production

3.2.2 Bi tum nous Material M x

Emul sified asphalt, of the anpbunt required for each application, shall be
uniformy applied by a bitumnous distributor within a tenperature range of
25 to 55 degrees C, as directed. Areas inaccessible to or mssed by the

di stributor shall be properly treated with Enul sified asphalt, using the
manual |y operated hose attachnment. After mixing is conpleted, the
proportions of the mixture shall be in accordance with the approved m x
design. On the basis of dry weight, noisture shall be 5 percent plus or

m nus 1 percent when mxing is conplete. Wen the stabilized course is
constructed in nore than one layer, the previously constructed |ayer shal
be cl eaned of | oose and foreign matter by sweeping with power sweepers or
power broons, except that hand broons may be used in areas where power
cleaning is not practicable. Adequate drai nage shall be provided during
the entire construction period to prevent water fromcollecting or standing
on the area to be stabilized or on pulverized, mxed, or partially m xed
mat eri al

3.3 PREPARATI ON OF AREAS TO BE STABI LI ZED
3.3.1 CGeneral Requirenents

Area shall be cleaned of debris. Area will be inspected for adequate
conpaction and shall be capable of withstanding, w thout displacenent, at
| east 100 percent of | aboratory nmaxi num density for the soil-bitunen

m xture. Debris and renoved unsatisfactory in-place nmaterial shall be

di sposed of off site.

3.3.2 I N- PLACE MATERI ALS TO RECEI VE STABI LI ZED COURSE

Soft, yielding areas and ruts or other irregularities in the surface shal
be corrected. Material in the affected areas shall be | oosened and
unsatisfactory material renoved. Approved aggregate base course nateri al
shal | be added where directed. The area shall then be shaped to line,
grade, and cross section, and shall be conpacted to at |east 100 percent of
| aboratory maxi mum density.

3.3.3 AGGREGATE BASE COURSE MATERI AL
Sufficient aggregate base course naterial shall be utilized to provide the
requi red thickness of the soil-bitumen |ayer after conpaction and shall be

processed to neet the requirenents specified before emulsified asphalt
treatment process is undertaken.
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3.4  GRADE CONTRCL

The contractor shall provide a sufficient anbunt of aggregate base course
material so that the thickness of the conpacted stabilized material neets
the fixed grade. Line and grade stakes shall be provided as necessary for
control. Grade stakes shall be placed in lines parallel to the centerline
of the area under construction and suitably spaced for string |ining.

Fi ni shed and conpleted stabilized area shall conformto lines, cross
section and di nensi ons i ndicat ed.

3.5 M XI NG CF MATERI ALS
3.5.1 M XED- | N- PLACE METHCD
3.5.1.1 PREPARATI ON OF UNDERLYI NG COURSE

Bef ore constructing the stablized course, the previously constructed
underlying course shall be cleaned of foreign substances. Surface of
underlyi ng course shall neet the specified conpaction and surface

tol erances. Aggregate base course shall conformto Section 02241 AGGREGATE
BASE COURSE. Ruts or soft, yielding spots that nmay appear in the
under | yi ng course, areas having i nadequate conpacti on, and devi ations of
the surface fromreequirements specified shall be corrected. Properly
conpacted material will be considered as part of the underlying course and
shall neet all requirenents for the underlying course. Finished underlying
course shall not be disturbed by traffic or other operations and shall be
mai ntained in a satisfactory condition until the stabilized course is

pl aced.

3.5.1.2 APPLI CATI ON OF WATER

Scarified material shall be shaped to the cross section and grade

i ndi cated. Misture content will then be determ ned. Witer shall be added
in increments and each increnent of water shall be partially incorporated
in the mx to avoid concentration of water near the surface. After the

| ast increnent of water has been added, m xing shall be continued until the
water is uniformy distributed throughout the mxture. Particular care
shal |l be taken to ensure satisfactory noisture distribution along the edges
of the section.

3.5.1.3 APPLI CATI ON OF EMJULSI FI ED ASPHALT

Rate of application of enulsfied asphalt for the soil-bitunmen m xture shal
be as specified. Enulsified asphalt shall be uniformly mxed with the soi
by nmeans of a blade grader or rotary mxer. |If the enulsified asphaalt is
applied in nmore than one increnent, each application shall be partially
mxed into the material as directed. After the required anount of
enmul si fied asphalt has been added to the |oose material, the enulsified
asphalt and soil shall be thoroughly m xed by blading with a bl ade grader
rotary m xer, or other equipnent suitable for mxing the soil and bitunen.
No equi pnment except that used for spreadi ng and ni xi ng operations shal
pass over the freshly spread emul sified asphalt. Density of conpacted

m xture shall be at |east 100 percent of |aboratory naximum density.
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3.

5.2 TRAVELI NG PLANT METHCD

The aggregate base course material shall be placed in windrows. The

wi ndrows shall be of sufficient size to cover a predetermned width to the
i ndi cated conpacted thickness. Traveling plant shall nmove at a uniform
rate of speed and shall acconplish thorough nixing of the materials. The
emul sified apshalt shall be delivered at a predeternined rate. The

soi | -bitunen shall have been allowed an adequate anount of tine to cure
After curing, the mxture shall be shaped approximately to the specified
lines and grades and thoroughly | oosened to its full depth and wi dth.
Rolling shall begin at the outside edge of the surface and proceed to the
center, overlapping on successive trips at |east one-half the width of the
roller. Aternate trips of the roller shall be slightly different |engths.
The speed of the roller shall be such that displacenment of nmaterials does
not occur. Density of conpacted m xture shall be at |east 100 percent of

| aboratory nmaxi mum density. Areas inaccessible to rollers shall be
conpacted to the required density with nmechanical tanpers.

.6 FI NI SHI NG

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be uniformtexture. Light blading during
rolling may be necessary for the finished surface to conformto the I|ines,
grades, and cross sections. Should the surface for any reason becone
rough, corrugated, uneven in texture, or traffic-marked prior to

conpl etion, such unsatisfactory portion shall be scarified, reworked,
relaid, or replaced as directed. Should any portion of the course, when

| ai d, becone watersoaked for any reason, that portion shall be renoved

i mediately, and the m x placed in a windrow and aerated until a noisture
content within the limts specified is obtained, and then spread, shaped,
and rolled as specified. Any material used in this manner nust neet the
specification requirements, including design asphalt content for the
specified application rate. Additional testing will be required for these
areas for tests specified in paragraph 3.9 SAMPLI NG AND TESTI NG

.6.1 SMOOTHNESS

The surface of each |ayer shall show no deviations in excess of 9.5 mmfor
service roads and 15.0 mmfor the tank trail swhen tested with the
3.05-neter straightedge. Deviations exceeding this anount shall be
corrected by renoving material and replacing with new naterial, or by
reworki ng existing material and conpacting, as directed.

.6.2  TH CKNESS CONTRCL

Conpact ed thickness of the stabilized course shall be within 12.7 mm of the
t hi ckness indicated. Were neasured thickness of the stabilized course is
nore than 12.7 nm deficient, such areas shall be corrected by scarifying,
addi ng new material of proper gradation, reblading, and reconpacting as
directed. Where the neasured thickness of the stabilized course is nore
than 12.7 mmthicker than indicated, the course shall be considered as
conforming to the specified thickness requirements. Average job thickness
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shal |l be the average of all thickness neasurenents taken for the job, but
shall be within the thickness indicated.

3.7 CONSTRUCTI ON JO NTS

At the end of each day's construction, a straight transverse construction
joint shall be forned by cutting back into the conpleted work to forma
true vertical face free of |oose or shattered material. Material along
construction joints not properly conpacted shall be renpved and repl aced
with soil-bitunmen that is m xed, noistened, and conpacted in accordance
with this specification

3.8 SAMPLI NG AND TESTI NG

Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor at no additiona
cost to the Government. No work requiring testing will be permtted unti
the facilities have been inspected and approved. Tests shall be perforned
in sufficient nunbers and at the |ocations and tinmes directed to ensure
that materials and conpaction neet specified requirements. Certified copies
of test results shall be furnished to the Contracting Oficer

3.8.1 FI ELD DENSI TY

Field in-place density shall be determined in accordance with ASTM D 1556
and ASTM D 2922. Wen ASTM D 2922 is used, the calibration curves shall be
checked, and adjusted if necessary, using the sand cone nethod as descri bed
i n paragraph Calibration of the ASTM publication. ASTM D 2922 results in a
wet unit weight of soil and when using this nethod, ASTM D 3017 shall be
used to determ ne the noisture content of the soil. The calibration curves
furnished with the noi sture gauges shall be checked along with density
calibration checks as described in ASTM D 3017. The calibration checks of
both density and noi sture gauges shall be made at the beginning of a job on
each different type of material and at intervals as directed by the
Contracting O ficer. The followi ng nunber of tests shall be the m ni num
acceptable for each |ift of stabilized material. If ASTM D 2922 is used,

i n-place densities shall be checked by ASTM D 1556 at | east once per lift
for each 5000 square neters of stabilized material. Calibration curves and
calibration test results shall be furnished within 24 hours of conclusion
of the tests. At least one field density test shall be perfornmed for each
700 square nmeters of each |layer of stabilized naterial

3.8.2 SI EVE ANALYSI S

Before starting work, at |east one sanple of material shall be testing in
accordance with ASTM D 136 and ASTM D 422 on sieves conforming to ASTM E 11.
After the initial test, a mninmmof one analysis shall be perforned for
each 1000 metric tons of in place material to be stabilized, with a mni num
of three analyses for each day's run until the course is conpleted. When
the source of nmaterials is changed and deficiencies are found, the analysis
shal |l be repeated and the material already placed shall be retested to
determ ne the extent of unacceptable material. All in-place unacceptable
material shall be replaced at no additional cost to the Governnent.
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3.8.3 LIQU D LIMT AND PLASTICITY | NDEX

One liquid limt and plasticity index shall be performed for each sieve
analysis. Liquid |linmt and plasticity index shall be in accordance with
ASTM D 4318.

3.8.4 EXTRACTI ON TEST

Extraction tests shall be conducted in accordance with ASTM D 2172, to
confirmthe anmpbunt of bitunen and npisture in the mxture. One test shal
be conducted for every 275 netric tons. Sanpling shall be taken in
accordance with ASTM D 979.

3.8.5 SMOOTHNESS TEST

Measurenents for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the road centerline, with a
3.05-neter straightedge. Measurenents shall al so be taken perpendicular to
the road centerline at 150-neter intervals.

3.8.6  THH CKNESS

Thi ckness of the stabilized course shall be nmeasured at intervals in such a
manner as to ensure one neasurenent for each 2500 square neters of
stabilized course. Measurenents shall be nmade in 75 nmdianeter test hol es
penetrating the stabilized course.

3.9 MAI NTENANCE
Stabilized area shall be maintained in a satisfactory condition unti
accepted by the Contracting Oficer. Mintenance shall include i nmedi ate

repairs to any defects and shall be repeated as often as necessary to keep
the area intact. Defects shall be corrected as specified herein

3.10 TRAFFIC
Conpl eted portions of the soil-bitunmen area may be opened to controlled

traffic within 4 hours of conpletion of the course, if approved by the
Contracting O ficer.
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SECTI ON 02712
LI ME- STABI LI ZED SUBGRADE
12/ 97
Amendnment No. 0003

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 25 (1996a) Chenical Analysis of Linestone,
Qui cklime, and Hydrated Line

ASTM C 50 (1994) Sanpling, Inspection, Packing, and
Mar ki ng of Linme and Linmestone Products

ASTM D 1556 (1990; R 1996) Density and Unit Wi ght of
Soil in Place by the Sand-Cone Method

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 4318 (1995a) Liquid Limt, Plastic Linmit, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-Cloth Sieves for Testing
Pur poses

1.2 MEASUREMENT FOR PAYMENT
All work is incidental to the contract and no separate nmeasurenment and
payrment will be nade.

1.3 DEFI NI TI ONS

1.3.1 Li me- St abi | i zed Course
Li me-stabilized course, as used in this specification, is a mixture of line
and i n-place or select borrow naterial uniformy blended, wetted, and
thoroughly conpacted to produce a pavenent course which neets the criteria

set forth in the plans and this specification

1.3.2 Degree of Compaction
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Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557 Method C
abbrevi ated as percent |aboratory maxi num density.

L4 JOB DESCRI PTI ON

The work specified consists of the construction of a linme-stabilized
subgrade course. The work shall be performed in accordance with this
specification and shall conformto the |ines, grades, notes, and typica
sections shown in the drawi ngs. Sources of materials shall be selected
wel |l in advance of the tine when materials will be required in the work.

.5 SUBM TTALS

Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD- 01 Data
Pl ant, Equi prent, Machines, and Tools; FIO M x Design; FIO
Li st of proposed equi prment to be used in performance of construction work
i ncludi ng descriptive data. M x design at |east 7 days before it is to be
used.

SD- 09 Reports
Sanpling and Testing; FIO Field Density; FIO
Calibration curves and related test results prior to using the device or
equi pnent being calibrated. Copies of field test results within 24 hours
after the tests are perforned. Certified copies of test results of
mat eri al s and sources not |ess than 30 days before material is required for
the work.

SD- 18 Records
Waybills and Delivery Tickets; FIO

Copi es of waybills and delivery tickets during the progress of the work
Certified waybills and delivery tickets for all materials actually used

.6 STOCKPI LI NG MATERI ALS

Sel ect material, including approved material available from excavati on and
gradi ng, shall be stockpiled in the manner and at the |ocations designated
Before stockpiling naterial, storage sites shall be cleared and sloped to
drain. Materials obtained fromdifferent sources shall be stockpiled
separately.

7 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
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7.1 General Requisites

Pl ant, equi pment, machines, and tools used in the work shall be subject to
approval and shall be maintained in satisfactory working condition at al
times. O her conpacting equi prent nmay be used in |ieu of that specified,
where it can be denmpnstrated that the results are equivalent. Protective
equi pnent, apparel, and barriers shall be provided to protect the eyes,
respiratory system and the skin of workers exposed to contact with line
slurry.

.7.2 St eel - Vheel ed Rol lers

St eel -wheel ed rollers shall be the self-propelled type with a total weight
of not less than 9 metric tons, and a m ni mum wei ght of 135 kil ograns per
millimeter width of rear wheel. \Weels of the rollers shall be equipped
wi th adjustable scrapers. The use of vibratory rollers is optional

. 7.3 Pneumatic-Tired Roll ers

Pneurmatic-tired rollers shall have 4 or nore tires, each |oaded to a

nm ni mrum of 13.6 nmetric tons and inflated to a mninmum pressure of 1.035
MPa. The | oading shall be equally distributed to all wheels, and the
tires shall be uniformy inflated. Tow ng equi pnent shall also be
pneumatic-tired

7.4 Mechani cal Spreader

Mechani cal spreader shall be self-propelled or attached to a propelling
unit capable of noving the spreader and material truck. The device shal

be steerable and shall have variabl e speeds forward and reverse. The
spreader and propelling unit shall be carried on tracks, rubber tires, or
drumtype steel rollers that will not disturb the underlying material. The
spreader shall contain a hopper, an adjustable screed, and outboard bunper
rolls; and shall be designed to have a uniform steady flow of nateria
fromthe hopper. The spreader shall be capable of laying material without
segregation across the full width of the lane to a uniformthickness and to
a uniformloose density so that when conpacted, the layer or |ayers shal
conformto thickness and grade requirenents indicated. The Contracting
Oficer may require a denonstration of the spreader prior to approving use
in performance of the work

.7.5 Spri nkl i ng Equi pnment

Sprinkling equi pment shall consist of tank trucks, pressure distributors,
or other approved equi prment designed to apply controlled quantities of
wat er uniformy over variable wi dths of surface

.7.6 Tanper s

Tanpers shall be of an approved mechanical type, operated by either
pneunmati c pressure or internal conbustion, and shall have sufficient weight
and striking power to produce the conpaction required

SECTI ON 02712 Page 3



ACCOMPANY! NG AMENDMENT NO. 0003 TO SCLI CI TATI ON NO. DACA63-00-B-0029

1

7.7 St rai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.66 neters straightedge for each bitum nous paver, for use in the
testing of the finished surface. Straightedge shall be nmade avail able for
Governnment use. Strai ghtedges shall be constructed of al um num or other

i ghtwei ght nmetal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to insure rigidity and accuracy. Straightedges
shall have handles to facilitate novenent on pavenent.

. 8 WEATHER LI M TATI ONS

Lime stabilization shall not be performed during freezing tenperatures.
When the tenperature is below 5 degrees C, the |line treated areas shal

be protected against freezing by a sufficient covering of straw, or by

ot her approved nethods, until the course has dried out. Any areas of
conpl eted course that are damaged by freezing, rainfall, or other weather
conditions shall be brought to a satisfactory condition w thout additiona
cost to the Governnent. Linme shall not be applied when the atnospheric

tenperature is less than 5 degrees C. No lime shall be applied to soils
that are frozen or contain frost, or when the underlying material is
frozen. |If the tenperature falls below 2 degrees C, conpleted

lime-treated areas shall be protected against any detrinental effects of
freezing.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Li me

Lime shall be a standard brand of hydrated |ine conform ng to the
foll owi ng physical and chem cal requirenents:

a. Linme shall be of such gradation that 99-1/2 percent passes a 0.850
mm sieve and a mni mum of 85 percent passes a 0.150 mm sieve.

b. Combi ned cal ci um oxi de and magnesi um oxi de shall be not |ess than
70 percent.

In lieu of lime-stabilized subgrade, the Contractor nay use aggregate base
course conformng to Texas Departnment of Transportation Item 247 - Type A

2.

2.

1.2 Material to be Stabilized

Material to be stabilized shall consist of in-place material and approved
select material . Select material shall be approved select naterial, or a
conmbi nation of in-place material and approved select material. Select

material shall be free of deleterious substances such as sticks, debris,
organic matter, and stones greater than 75 nm in any dinmension. At |east
10 percent of the material shall pass the 0.425 mm sieve. Plasticity

i ndex shall be greater than 12

1.3 WAt er
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Water shall be clean, fresh, and free frominjurious anounts of oil, acid,
salt, alkali, organic matter, and other substances deleterious to the line
or soil-lime nmixture, and shall be subject to approval

.2 M X DESI GN

The Contractor shall devel op and submit for approval a proposed m x design
prior to stabilization work. M x shall be devel oped using sanpl es of the
material to be stabilized. M x design shall be capable of producing a
conpressive strength of 1.035 MPa when conpacted to the design percent of
| aboratory maxi num density. Sanples shall not show any significant |oss of
strength after 12 cycles of the durability test.

PART 3 EXECUTI ON

3.

1 LI ME STABI LI ZATI ON M XTURE

The material to be stabilized shall be thoroughly pul verized. The rate of

application of lime for the soil-lime mxture shall be at |east 5 percent
by dry weight of the soil and the optinum npisture content shall be
determined from soil sanples. Field moi sture content shall be controlled

within plus or minus 2 percent of optimum \Wen the stabilized course is
constructed in nore than one layer, the previously constructed | ayer shal
be cl eaned of | oose and foreign matter by sweeping with power sweeper or
power broonms except that hand broons may be used in areas where power
cleaning is not practicable. Adequate drainage shall be provided during
the entire construction period to prevent water from collecting or standing
on the area to be stabilized or on pulverized, m xed, or partially mn xed
material. Line and grade stakes shall be provided as necessary for

control. Grade stakes shall be in lines parallel to the centerline of the
area under construction and suitably spaced for string |ining

.2 PREPARATI ON OF AREA TO BE STABI LI ZED

The area shall be cleaned of debris. The area will be inspected for
adequat e conpaction and shall be capable of w thstanding, w thout
di spl acenent, the conpaction specified for the soil-linme nixture. Debris

and renoved unsatisfactory in-place nmaterial shall be disposed of as
speci fied

2.1 In-Place Material to be Stabilized

The entire area shall be graded to conformto the |ines, grades, and cross
sections shown in the plans prior to being processed. Soft or yielding
subgrade areas shall be nmade stable before construction is begun

. 2.2 In-Place Material to Receive Stabilized Course

Soft, yielding areas and ruts or other irregularities in the surface shal
be corrected. The material in the affected areas shall be | oosened and
unsatisfactory material renoved. Approved select material shall be added
where directed. The area shall then be shaped to |ine, grade, and cross
section, and shall be conpacted to the specified density. Subgrade shal
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conformto Section 02300 EARTHWORK
3.2.3 Quantity of Select Materia

Sufficient select material shall be utilized to provide the required
thickness of the soil-linme |ayer after conpaction. Where in-place nmixing is
to be acconplished, the soil shall be graded and shaped to the approxi mate
section and grade shown before |ine stabilization is undertaken. Select

mat aeri al shall be obtained from gradi ng and excavati on operations and from
approved prvi ate sources.

3.2.4 Grade Control

Underlying material shall be excavated to sufficient depth for the required
stabilized-course thickness so that the finished stabilized course with the
subsequent surface course will neet the fixed grade. Finished and

conpl eted stabilized area shall conformto the |ines, grades, cross
section, and di mensions indicated

3.3 | NSTALLATI ON
3.3.1 M xed | n-Pl ace Met hod
3.3.1.1 Scari fying and Pul veri zi ng of Soi

Prior to application of lime, the soil shall be scarified and pulverized to
the depth shown. Scarification shall be controlled so that the |ayer
beneath the |ayer to be treated is not disturbed. Depth of pulverizing
shall not exceed the depth of scarification

3.3.1.2 Application of Line

Pul veri zed material shall be shaped to approximately the cross section

i ndicated. Linme shall be applied so that when uniformy mxed with the
soil, the specified Iine content is obtained, and a sufficient quantity of
lime-treated soil is produced to construct a conpacted |ine-treated course
conformng to the |lines, grades, and cross section indicated. Linme shal
be applied in a slurry. Distributors shall be used in applying slurry.

No equi pment except that used in spreading and m xi ng shall pass over the
freshly applied lime slurry.

3.3.1.3 Initial M xing

| medi ately after the |lime has been distributed, the linme and soil shall be
m xed. Initial mxing shall be sufficient to alleviate any dusting or
wetting of the linme that might occur in the event of wind or rainstorns.
This may be acconplished several days in advance of the final application
and mi xi ng

3.3.1.4 Wat er Application and Mist M xing
Moi sture content of the mixture shall be deternmined in preparation for

final mixing. Misture in the nmixture followi ng final mxing shall not be
| ess than the water content determined to be optinmum based on dry wei ght of
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soil and shall not exceed the optimum water content by nore than 2
percentage points. Water nay be added in increnents as |large as the

equi pnrent will permt; however, such increnment of water shall be partially
incorporated in the mx to avoid concentration of water near the surface
After the last increment of water has been added, nixing shall be continued
until the water is uniformy distributed throughout the full depth of the
m xture, including satisfactory noisture distribution along the edges of
the section.

3.3.2 Layer Thi ckness

Conpacted thickness of the stabilized course shall be as indicated. No
| ayer shall be nore than 200 mm or |ess than 150 mm in conpacted
t hi ckness.

3.3.3 Conpacti on

Bef ore conpacti on operations are started and as a continuation of the

nm xi ng operation, the mxture shall be thoroughly | oosened and pul veri zed
to the full depth so that 60 percent of the soil, by dry weight, exclusive
of the plus No.4 gravel or stone, will pass a No.4 sieve. Conpaction shal
be started i Mmediately after mixing is conpleted. During final conpaction
the surface shall be noistened, if necessary, and shaped to the required
lines, grades, and cross section. Density of conpacted m xture shall be at
| east 95 percent of |aboratory maxi num density. Rolling shall begin at
the outside edge of the surface and proceed to the center, overl apping on
successive trips at |east one-half the width of the roller. Alternate
trips of the roller shall be slightly different lengths. At all tines, the
speed of the roller shall not cause displacenment of the m xture to occur
Areas inaccessible to the rollers shall be conpacted with mechani ca
tanpers, and shall be shaped and fini shed by hand nethods.

3.3.4 Fi ni shi ng

The surface of the top layer shall be finished to the grade and cross
section shown. The surface shall be of uniformtexture. Light blading
during rolling may be necessary for the finished surface to conformto the
lines, grades, and cross sections. |If the surface for any reason becones
rough, corrugated, uneven in texture, or traffic-marked prior to

conpl etion, the unsatisfactory portions shall be scarified, reworked,
relaid, or replaced as directed. |[|f any portion of the course, when |aid,
beconmes wat ersoaked for any reason, that portion shall be renoved

i medi ately, and the nix placed in a wi ndrow and aerated until a npisture
content within the limts specified is obtained; and then spread, shaped,
and rolled as specified above.

3.3.5 Curing and Protection
I medi ately after the soil-line area has been finished as specified above,
the surface shall be protected against rapid drying for 7 days by the

nmet hod speci fied bel ow

3.3.5.1 Bi t um nous Materia
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Bi tum nous material (MC-30) shall be uniformy applied by neans of a

bi tum nous distributor within a tenperature range of 29 to 87 degrees C

Bi tum nous material shall be applied in quantities of not |ess than 0.45
liters per square neter nor nmore than 1.13 liters per square neter. Areas
i naccessible to or nissed by the distributor shall be properly treated
usi ng the manual |y operated hose attachnment. Bituminous naterial shall be
applied only to the top layer. At the tine the bitum nous material is
applied, the surface of the area shall be free of |oose or foreign matter
and shall contain sufficient noisture to prevent excessive penetration of
the bitumi nous material. Wen necessary, the area shall be sprinkled

i medi ately before the bitum nous material is applied. Treated surface
shall be sanded to prevent the bitum nous material from being picked up by
traffic.

3.3.6 Test Section

Prior to construction, the Contractor shall place a test section using
natural material fromthe site to verify that the material is capable of
activating the lime to neet the requirenents of the specifications. This
test section will be used to verify the material and equi pnment to be
provided for the project. The test section shall not be perfornmed as part
of the project.

3.4 SAMPLI NG AND TESTI NG
3.4.1 General Requirenents

Sanpling and testing shall be perfornmed by an approved conmercial testing
| aboratory or by facilities furnished by the Contractor. Wrk requiring
testing will not be permitted until the facilities have been inspected and
approved. The first inspection will be at the expense of the Governnent.
Cost incurred for any subsequent inspection required because of failure of
the facilities to pass the first inspection will be charged to the
Contractor. Tests shall be perforned in sufficient nunbers and at the

| ocations and tines directed to ensure that naterials and conpacti on neet
specified requirenents. All testing technicians shall be N CET Level | -
Soils Certified. Certified copies of the test results shall be furnished to
the Contracting O ficer.

3.4.2 Results
Results shall verify that the material conplies with the specification
When the source of materials is changed or deficiencies are found, the
initial analysis shall be repeated and the material already placed shall be
retested to deternm ne the extent of unacceptable material. All in-place
unaccept able material shall be replaced

3.4.3 Sanpl i ng

Al'l aggregate sanples for |laboratory testing shall be taken in accordance
with ASTM D 75. Sanples of linme shall be taken in accordance with ASTM C 50.

3.4.4 Si eve Anal ysis
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Before starting work, one sanple of material to be stabilized shall be
tested in accordance with ASTM C 136 and ASTM D 422 on sieves conformng to
ASTM E 11. After the initial test, a m ninum of one analysis shall be
perfornmed for each 1000 netric tons of material placed, with a mnimum of
three anal yses for each day's run until the course is conpleted

3.4.4.1 Gradation Test of Loosened and Pul verized Soil-Lime Mxture Before
Conpacti on

Not | ess than three tests per eight-hour shift.

3.4.5 Liquid Limt and Plasticity |Index

One liquid Iimt and plasticity index shall be perforned for each sieve
analysis. Liquid limt and plasticity index shall be in accordance with
ASTM D 4318

3.4.6 Cheni cal Anal ysis

Lime shall be tested for the specified chenical requirenents in accordance
with ASTM C 25. Three tests shall be conducted for each delivery of |ine.

3.5 FI ELD QUALI TY CONTROL

Tests shall provide a noisture-density relationship for the |ine-soi

m xture. Results of field quality control testing shall verify that
materials conply with this specification. Wen a material source is
changed, the new material shall be tested for conpliance. Wen
deficiencies are found, the initial analysis shall be repeated and the
mat eri al already placed shall be retested to deternine the extent of
unacceptable material. Al in-place unacceptable material shall be
repl aced or repaired, as directed by the Contracting O ficer, at no
addi ti onal cost to the Government.

3.5.1 Thi ckness Contro

Conpl eted thicknesses of the stabilized course shall be within 13 nmm of
the thickness indicated. Where the nmeasured thickness of the stabilized
course is nmore than 13 mm deficient, such areas shall be corrected by
scarifying, adding mxture of proper gradation, reblading, and reconpacting
as directed. \Where the neasured thickness of the stabilized course is nore
than 13 nm thicker than indicated, it shall be considered as conforning
to the specified thickness requirenment. Average job thickness shall be the
average of all thickness neasurenents taken for the job, but shall be
within 6 mm of the thickness indicated. Thickness of the stabilized
course shall be measured at intervals which ensure one nmeasurenent for each
400 square neters of stabilized course. Measurenents shall be nade in 75
nm di aneter test holes penetrating the stabilized course

3.5.2 Field Density
Field in-place density shall be determined in accordance with ASTM D 1556,
ASTM D 2167, or ASTM D 2922. \When ASTM D 2922 is used, the calibration
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curves shall be checked, and adjusted if necessary, using the sand cone
nmet hod as described in paragraph Calibration of the ASTM publication. At

| east one field density test shall be perforned for each 250 square neters
of each layer of base material.

3.5.3 Snoot hness Test

The surface of a stabilized | ayer shall show no deviations in excess of 10
nm when tested with the 3.66nmeter straightedge. Deviations exceedi ng
this anobunt shall be corrected by renmoving material and replacing with new
material, or by reworking existing material and conpacting, as directed
Measurenents for deviation from grade and cross section shown shall be
taken in successive positions parallel to the road centerline with a 3.66
net er strai ghtedge. Measurenents shall also be taken perpendicular to
the road centerline at 15 neter intervals.

3.6 TRAFFI C

Conpl eted portions of the |ine-treated soil area nay be opened i mediately
to light traffic provided the curing is not inpaired. After the curing
period has el apsed, conpleted areas nmay be opened to all traffic, provided
the stabilized course has hardened sufficiently to prevent marring or

di storting of the surface by equipnment or traffic. Heavy equi pnment shal
not be permitted on the area during the curing period. Linme and water may
be haul ed over the conpleted area with pneumatic-tired equi pnment if
approved. Finished portions of line-stabilized soil that are travel ed on
by equi pment used in constructing an adjoining section shall be protected
in a manner to prevent equi pnent fromnmarring or damagi hg conpl eted work

3.7 MAI NTENANCE
Stabilized area shall be nmaintained in a satisfactory condition until the
conpl eted work is accepted. Maintenance shall include i mediate repairs of
any defects and shall be repeated as often as necessary to keep the area
intact. Defects shall be corrected as specified herein

3.8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS
Renoved i n-place naterials that are unsuitable for stabilization, materia
that is renoved for the required correction of defective areas, waste

mat erial, and debris shall be disposed of as directed

-- End of Section --
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ACCOVPANYI NG AMENDMENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0029
SECTI ON 02933
ESTABLI SHVENT OF TURF
09/ 2000
AMENDMENT 0003
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
COMVERCI AL | TEM DESCRI PTI ONS ( CI D)
CID A-A-1909 (Basic; Notice 1) Fertilizer
1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. Six
copi es each of the followi ng shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES and prior to comrencenent of planting operations:
SD- 07 Schedul es
Turfing Equipment List; FIO
Prior to planting operations, the Contractor shall furnish for approval,
notification of the types of equipnent, including descriptive data, he/she
proposes to use in turfing operations such as preparation of ground
surface, snmoothing, fertilizing, seeding, nulching, sod-cutting,
conpacting, nmowi ng, and watering.
SD- 09 Reports
Fertilizer; FIO
Seed ; FIO
Test reports of sanples of fertilizer and seed shall be signed and
certified by the testing | aboratory. Testing |aboratories used by the
Contractor shall be approved by the Contracting O ficer.
SD-13 Certificates
Fertilizer; FIO
Bul k deliveries of fertilizer shall be acconpanied by a certificate
i ndi cati ng net pounds furnished, chenical analysis, nanme, trade nanme, and

warranty of the supplier of the fertilizer.

Seed; FIO
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The Contracting O ficer shall be furnished signed copies of certificates
fromthe seed vendor, certifying that each container of seed delivered is
| abel ed in accordance with Federal Seed Act and is at |east equal to
requi renents specified. This certification shall be obtained fromthe
vendor and shall be furnished on or with all copies of seed invoices.

SD- 18 Records
Signed, certified copies of the follow ng reports shall be submtted

Fertilizer Invoices; FIO.

I nvoi ces obtained fromthe vendor shall indicate quantities and grade of
each fertilizer furnished

Seed | nvoices; FIO
| nvoi ces shall be obtained fromthe vendor
O ficial Seed Analysis or Oficial Seed Tags; FIO

Cbt ai ned fromthe vendor. The official seed analysis or the official seed
tags shall be furnished with all copies of the seed invoices.

Noti fication of Sources; GA

The Contractor shall notify the Contracting Oficer for approval, in
writing, the sources fromwhich the following materials will be furnished
Mul ch

Soil for repairs
Wat er

1.3 | NSPECTI ON AND TESTS

1.3.1 Fertilizer

Sanpl es of each lot of fertilizer shall be tested by the Contractor upon
request of the Contracting O ficer. Sanpling and testing shall be in
accordance with the AOAC Oficial Methods of Analysis, at the discretion of
Contracting Oficer. The enpty fertilizer bags shall be retained, and upon
conpletion of the project, a final check of total quantities of fertilizer
used will be nmade against the total area treated. |If mninmumrates of
application have not been net, additional quantities of these materials to
meke up m ni mum application specified shall be distributed as directed

1.3.2 Seed

Each |l ot of seed may be sanpled and tested, in accordance with | atest USDA
Rul es and Regul ati ons under the Federal Seed Act, at the discretion of the
Contracting O ficer. Such sanpling and testing shall be made by or under
the supervision of the Government. |If these tests reveal the seed to be
bel ow the specified pure live seed content, the Contractor shall be
required to plant additional seed to conpensate for the deficiency at no
additional cost to the Governnent. The seed test will be conducted by the
State Seed Laboratory. Allowance will be made for the actual pure live
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seed content of seed in deternmning the actual planting rate.
1.3.3 Mul ch

Not | ess than five days prior to comencenent of nul ching operations the
Contracting O ficer shall be notified of sources fromwhich nmulch materials
are avail able and the quantities thereof. Representative sanples of the
mat eri al proposed for use shall be submitted for approval. A weight
certificate signed by a public weigher shall be furnished for each | oad of
mul ch used on the site. The weight certificates shall be furnished prior
to applying the mulch. The rmulch material shall be unl oaded and stacked in
an orderly manner.

1.3.4 Soil for Repairs
Not | ess than five days prior to the commencenent of repair work, the
Contracting Oficer shall be notified of the source fromwhich soil for
repairs is to be furnished. The material will be inspected to determ ne
whet her the selected soil nmeets the requirenents. The soil shall be
subj ect to approval prior to use

1.4 PAYMENT

No paynent or partial paynent will be made for work covered by this section
of the specifications until all portions of this section, including
mai nt enance of turfing work, are adequately performed and accepted, as
determ ned by the Contracting O ficer

1.5 DELI VERY AND STORAGE

1.5.1 Delivery

1.5.1.1 Fertilizer
Fertilizer shall be delivered to the site in original, unopened bags or
ot her conveni ent containers, each fully | abeled, conformng to the
applicable State fertilizer |aws, and bearing the nane, trade nane or
trademark, and warranty of the producer. 1In lieu of bags or containers,
fertilizer may be furnished in bulk. Bulk deliveries shall be acconpanied
by a certificate conform ng to PART 1 paragraph SUBM TTALS, SD-13
Certificates.

1.5.1.2 Seed

Seed shall be furnished in seal ed, standard containers unless witten
exception is granted

1.5.2 St or age
1.5.2.1 St orage Area

Materials shall be stored in areas designated by the Contracting O ficer

1.5.2.2 Seed and Fertilizer

Seed and fertilizer shall be stored in dry |ocations away from contam nants.
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1.5.2.3  (AW0003) Not Used

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Fertilizer for Fertilizing

Fertilizer shall be comrercial grade, free flowing, uniformin conposition
and conformng to CID A-A-1909. G anular Fertilizer: Consists of

ni tr ogen- phosphorus-potassiumratio: 15 percent nitrogen, 5 percent
phosphorus, and 10 percent potassium.

2.1.2 Fertilizer for Refertilizing

Fertilizer for refertilizing shall be as specified in paragraph Fertilizer
for Fertilizing.

2.2 Seed

Seed | abel ed in accordance with USDA Rul es and Regul ati ons under the
Federal Seed Act shall be furnished. Seed that is wet or noldy or that has
been otherw se damaged in transit or storage will not be acceptable. The
seed shall be free of field bindweed, hedgeweed, and nutgrass seed. Seed
shall not contain other noxi ous weed seed in excess of the limts allowable
under the Federal Seed Act and applicable State seed | aws. Seed | abel ed as
m xture or pasture mxture will not be acceptable. Each seed container
shall bear the date of the last germination which date shall be within a
period of 6 nonths prior to commencenent of planting operations.

2.2.1 Seed M xture

(AMH0003) Seed with the followi ng percentage by weight of pure live seed in
each lot shall be furnished. Woed seed shall not exceed one percent.

Ki | ograns/ Hect ar e

Ki nd of Seed of Pure Hul | ed or
Common Nane Scientific Nane Li ve Seed Unhul | ed
Buf falo Grass ' Topgun' Buchl oe dactyl oi des 45.0 kg Unhul | ed,
" Topgun' Treat ed
Si deoats Grama ' Haskel |' Boutel oua curti pendul a 17.0 kg Unhul | ed
' Haskel I
Common Ber nuda Cynodon dactyl on 23.0 kg Hul | ed
G ant Bernuda Cynodon dactyl on 17.0 kg Hul | ed
2.3 Wat er
Water shall be free fromoil, acid, alkali, salt, and other substances

harnful to growmh of grass, and shall be froma source approved prior to
use

2.4 Mul ch
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Acceptabl e mul ch shall be bal ed, bright, native prairie hay, such as

br oonsedge bluestem little bluestem big bluestem swtchgrass, and

i ndi angrass, or hay of other grasses and sedges having the equivalent in

| eafiness, structure and fibre strength. Bernudagrass hay, cereal grain
straw (such as oat and wheat), and forage sorghuns, including johnsongrass,
will not be acceptable. Hay material which has passed through a seed
harvesting conbine or a thresher will not be acceptable. A mi ninum of 50
percent of weight of the herbage nmeking up the material shall be 250 mm in
length or longer. Milch material which contains an excessive quantity of
mat ure seed of noxi ous weeds or other species, including crops which would
be detrinmental to the grasses planted on the mul ched areas or provide a
nmenace to surrounding farmlands, will not be acceptable. Discolored,

weat hered, brittle hay or any hay harvested during the dormant season will
not be acceptable

2.5 Soil For Repairs

(AMH0003) The soil used in the repair work shall be of at |east equa

quality to that which exists in areas adjacent to the area to be repaired
Soil shall be used that is free fromtree roots, stones |larger than 50 mm
and other materials that hinder grading, planting, and nmai ntenance
operations and that is free from noxi ous and ot her objectionabl e weed seeds
and toxic substances. Soil for repairs shall be obtained from stockpiles.

2.6 Topsoi

(AMHO003) Natural, friable clay | oamtopsoil, characteristic of
representative soils in the vicinity that produce heavy growths of crops,
grass, or other vegetation shall be furnished. Topsoil shall be free from
tree roots, stones larger than 50 mm and other naterials that hinder

gradi ng, planting, and mai ntenance operations, and free from noxi ous and
ot her obj ectionabl e weed seeds and toxic substances. All topsoil shall be
obt ai ned from stockpil es.

2.7 (AM#0003) SURFACE EROSI ON CONTROL MATERI AL

2.7.1 Surface Erosion Control Bl anket

Bl anket shall be machi ne produced mat of wood excelsior fornmed froma web
of interlocking wood fibers; covered on one side with either knitted straw
bl anket-1i ke nmat construction; covered with biodegradable plastic nmesh; or
i nterwoven bi odegradabl e thread, plastic netting, or tw sted kraft paper
cord netting

2.7.2 Surface Erosion Control Fabric

Fabric shall be knitted construction of polypropylene yarn with uniform
nesh openings 19 to 25 mm square with strips of bi odegradabl e paper
Filler paper strips shall have a mininumlife of 6 nonths.

PART 3 EXECUTI ON

3.1 GENERAL
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The turfing work shall be acconplished only when satisfactory results can
be expected during periods indicated in PART 3 paragraph PLANTI NG SEASON
When conditions such as drought, excessive noisture, high w nds, or other
factors prevail to such an extent that satisfactory results are not |ikely
to be obtained, the Contracting Oficer may, at his own discretion, stop
any phase of the work. The work shall be resuned only when, in the opinion
of the Contracting Oficer, the desired results are likely to be obtained
Al turfing operations shall be conducted across the slope. Establishnment
of turf shall be acconplished on all unpaved, graded, and di sturbed areas
that are the result of the Contractor's operations and as specified herein
Hydronmul ching will not be accepted

3.2 PLANTI NG SEASON

The planting season for turfing work shall be from21 April to 1 June;

pl anting shall be acconplished during the first planting season, or portion
t hereof (but not |ess than 15 days), follow ng substantial conpletion of
bui | di ng constructi on.

3.3 REPAI R WORK

Repair work shall be done on the slopes of areas where gullies have
occurred, as required by the Contracting O ficer. The entire fill in

gul lies shall be conpacted by the tractor wheels as the soil is placed and
spread. Repairs shall be acconplished on sl opes damaged prior to or during
acconpli shnment of turfing work. The damaged sl opes shall be repaired to
re-establish the condition and grade of the soil prior to the damge as
directed by the Contracting Oficer. Repair work shall be done to the
extent and at the locations directed by the Contracting O ficer. Repair
work shall be done before fertilizing operations are begun. Reseeding
shal |l be acconplished on previously seeded areas after repairs are
conpl et ed

3.4 SMOOTHI NG

Snoot hi ng shall be done on areas to receive turfing as directed by the
Contracting Officer. Snoothing shall be done on gullied areas, where
grades cannot be restored and gullies filled by the specified tillage
operations. Snoothing shall be done, where required, to facilitate seeding
operations. Snoothing shall be done with a bull dozer, naintainer or other
approved bl ade equi pnent.

3.5 APPLI CATI ON OF FERTI LI ZER

Fertilizer shall not be applied nore than 24 hours in advance of tilling
operations. The fertilizer distributor box shall be equipped with baffle
pl ates to prevent downward novenent of fertilizer when operating on the
slope. Fertilizer shall be distributed with a fertilizer distributor (Ezee
Fl ow) or approved equal at the rate of 340 kg per hectare

3.5.1 Refertilizing

The planted areas shall be refertilized 5 weeks after conmencenent of

maei nt enance operations, with refertilizing conpleted not later than 3 days
after comrencenent. Fertilizer shall be applied at the rate 340 kg per
hectare wusing a fertilizer distributor (Ezee Flow or approved equal).
Fertilizer shall be applied when the vegetation is dry. The refertilized
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areas shall be watered as specified for MAI NTENANCE OF TURFI NG WORK wit hin
24 hours following refertilizing operations.

3.6 PREPARATI ON OF GROUND SURFACE

Equi prent, in good condition, shall be provided for the proper preparation
of the ground. Equipnment shall be subject to approval before work is
started.

3.6.1 Cl earing

(AMHO003) Prior to grading and tilling, vegetation that may interfere with
operations shall be nowed, grubbed, and raked. The collected materia
shall be renpved fromthe site. The surface shall be cleared of stunps,
and stones larger than 50 mm in diameter, and roots, cable, wire, and
other materials that m ght hinder the work or subsequent nmi ntenance shal
al so be renoved

3.6.2 G adi ng

Previ ously established grades shall be nmaintained on the areas to be
treated in a true and even condition, and necessary repairs shall be nade
to previously graded areas. All surfaces shall be left in a snpoth
condition to prevent formati on of depressions. Areas having inadequate
drai nage as indicated by the pondi ng of water near foundations, walks,

dri veways, or on other areas shall be filled or graded to drain as directed
by the Contracting Oficer. Ruts, deep tracks, dead furrows, and ridges
shall be elimnated and the necessary replanting acconplished prior to
acceptance of the conpleted work. Replanting shall be at the sane rate and
sane manner as specified for the original planting. The finished grade
shall be such that after the various turfing operations, the planted grade
will be one inch below the adjacent surfaced grade of wal ks, drives, and
curbs.

3.6.3 Till age

After the areas have been brought to the grades shown, tillage shall be
acconplished in such manner as to destroy existing vegetation and to
prepare an acceptable seed bed. The Contractor shall utilize tractors with
adequat e horsepower and heavy duty tillage equipnent in acconplishing the
specified tillage operations. All areas shall be tilled with a heavy duty
di sk type breaking plow or chisel type breaking plow, followed by disking
with a disk harrow, and snmoothing with a wei ghted spi ke tooth harrow,
railroad irons, or bridge tinber float drag. Wen a chisel plowis used
the chisels shall be set not to exceed 250 mm apart, and the areas shall be
cross or double tilled. Lawn areas shall be left snmooth for | awn purposes
and other areas shall be left smoboth for ease of nmowing. Depth of tillage
shall be 100 mm

3.6.4 (AMH0003) Surface Erosion Control Materia

Where indicated or as directed, surface erosion control material shall be
installed in accordance with manufacturer's intructions. Placenent of the
material shall be acconplished without damange to installed naterial or

wi t hout deviation to finished grade

3.7 PLANTI NG SEED
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The Contractor shall conduct seeding equi pnment calibration tests in the
presence of the Contracting O ficer as a neans of determ ning the equi pnent
setting to plant the seed at the specified rates. |[If unplanted skips and
areas are noted after gernmination and growth of the grass, the Contractor
shall be required to seed the unplanted areas with the grass or grasses
that were to have been planted at no additional cost to the Governnent.
Seed boxes shall be kept at least half full during seeding operations to

i nsure even distribution of seed over all the areas seeded. Seeding

equi pment operating on slopes shall be anchored, as required, to prevent
downward novenent of the equipnment and formation of ridges and ruts.

3.7.1 Seedi ng
The equi pnment to be used and the nethods of planting shall be subject to

the inspection and approval of the Contracting O ficer prior to
comrencenent of planting operations. The seed shall be planted at the

rates indicated in paragraph SEED M XTURE using a Brillion seeder or
approved equal. Depth of planting the seed shall be 13 nm. The seed
shall be planted after tilling.

3.8 PROTECTI ON

The seeded areas shall be protected against traffic or other use by
erecting barricades i mMmedi ately after seeding is conpleted and by placing
war ning signs of a type approved by the Contracting O ficer on the various
areas. Such protective devices shall be maintained until conpletion of al
wor k under this contract.

3.9 MULCHI NG AREAS
3.9.1 Appl yi ng Mul ch

(AMH0003) Duri ng peri ods when establishnment of turf is not contractually
approved, all unpaved, graded, and disturbed portions of the site where
construction activity tenporarily ceases for at least 21 days shall be
stabilized with hay nulch no later than 14 days fromthe | ast construction
activity in that area. Milch shall be spread uniformy in a continuous

bl anket, using 6.8 netric tons per hectare . Milch shall be spread by hand
or by an approved bl ower-type nmul ch spreader. Blower-type nulch spreaders
shal |l be adjusted and operated in such manner to prevent excessive breakage
of the mulch material. |If this cannot be acconplished, the nmulch shall be
spread by hand. Care shall be exercised to insure that all wire from bal ed
hay is collected as it is renoved fromthe bale and then renoved fromthe
site. Milching shall be started at the wi ndward side of relatively flat
areas, or at the upper part of a steep slope, and continued uniformy unti
the area is covered. The nulch shall not be bunched

3.9.1.1 Mul ching Prior to Planting
(AMH0003) Duri ng periods when turfing not approved in PART 3 paragraph
PLANTI NG SEASON, hay mul ch shall be applied at the rate of 6.8 netric tons
per hectare following tilling. Hay mulch will then be anchored

3.9.1.2 Mul ching After Pl anting

Hay mul ch shall be applied to seeded areas after tilling, fertilizing,
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tilling, and seeding during period when seeding is approved in PART 3
par agraph PLANTI NG SEASON

3.9.2 Anchoring Mil ch

Wthin 4 hours foll owi ng spreading, the nmulch shall be anchored in the soi
to a depth of 50 mMmmto 76 mm . An approved machi ne equal to a di sk harrow
with cupped di sks renoved and replaced with straight rolling coulters
spaced not nore than eight inches apart and havi ng edges approxi mately 3 mm
wi de shall be used to anchor the nulch. The nmachine shall be weighted and
operated in such manner to secure the hay firmy in the ground to forma
soi | -binding mul ch and prevent | oss or bunching of the hay by wind. The
mul ch anchori ng machi ne shall be as manufactured by the Finn Equi prent Co.
of Cincinnati, Chio, or approved equal. The nulch machi ne shall be
anchored as required to prevent downward novenent of the equi pnent and the
formation of ridges and ruts. Suitable anchoring equi pnent shall be on
hand and ready for use prior to applying the mulch. The coulters shall be
at least 250 mm in dianeter. The nunber of passes needed, not to exceed
3, will be deternm ned by the Contracting O ficer

3.9.3 Mai nt enance of Mil ched Areas

Mul ch shall be maintained until all work or designhated portions thereof
have been conpl eted and accepted. Mintenance shall consist of providing
protection against traffic by erecting barricades and pl aci ng warni ng signs
as specified in PART 3 paragraph PLANTI NG SEED. Any danmage shall be
repaired, and nmulch material that has been renoved by wi nd or other causes
shall be replaced and secured

3.10 WATERI NG AREAS
3.10.1 Initial Watering

(AMHO003) WAt er shall be applied to the turfed areas. Such watering shal

be within 12 hours after comencenent of turfed operations on each portion
of an area to be planted. |If the soil is extrenely dry prior to planting,
watering of the areas 48 to 72 hours in advance of planting may be required
i f deenmed necessary by the Contracting O ficer. Water shall be applied
to the planted areas at a rate sufficient to insure thorough wetting of the
soil to a depth of 100 nm over the entire planted area. Wat eri ng
operations shall be discontinued during and follow ng effective rains and
resuned as directed by the Contracting Oficer. Witering operations shal
be properly supervised to prevent run-off of water. The Contractor shal
supply all watering equi pment. The Contractor shall have adequate

equi pnment avail able for watering operations prior to commencenent of

pl anti ng operations. The Contractor shall repair areas damaged by watering
operations at no cost to the Governnent. All water shall be kept free from
oil, acids, alkali, salts, and other substances harnful to the growth of
grass.

3.10.2 Rewat eri ng

(AMH0003) Rewaterings shall be required as necessary to maintain a healthy,
viable stand of grass.. Rewatering shall be at the sane rate and applied
in the sanme manner as specified for the initial watering. Rewaterings
shall be conpleted prior to the end of the mai ntenance period
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3.11 MAI NTENANCE OF TURFI NG WORK
3.11.1 Gener a

(AMH0003) The Contractor shall maintain all planted areas during the

pl anting period and for an additional period of not |ess than 90 cal endar
days follow ng conpletion of planting operations or replanting operations,
if required. Maintenance shall consist of watering, replanting, now ng,
mai nt ai ni ng exi sting grades, and repair of erosion damage.

3.11. 2 St and

A stand shall be defined as the planted area achieving a uniformlive grass
coverage having a density where the total bare spots do not exceed 2
percent of the total turfed area, bare spots are not |arger than 150 nm
square, and the grass is of a height sufficient to be capable of being
mowed as specified in the nowing requirenents contained in this contract.

3.11.3 Repl anti ng

(AMH0003) Common Ber nuda seed should germinate within at |east 14 days from
planting. |If, after that 14-day period a successful germ nation of a
potential stand of grass is not present, the area shall be reseeded prior
to the end of the planting season, or within the next 7 days after the
14-day germnation period if after the plant season as specified in PART 3
par agraph PLANTI NG SEASON

3.11. 4 Mai nt enance of Grades and Repair of Erosion Danage

It shall be the responsibility of the Contractor to maintain the origina
grades of the planted turf areas after comrencenent of planting operations
and during the specified nmaintenance period. Any danmage to the finished
surface from Contractor's operations shall be pronptly repaired. 1In the
event erosion occurs fromeither watering operations or fromrainfall, such
damage shall be repaired within 10 days fromthe date of the noted dammge.
Ruts, ridges, tracks, and other surface irregularities shall be corrected
and replanted where required prior to acceptance

3.11.5 Mowi ng

( AMH0003) Mowi ngs shall be acconplished when the soil is dry. Turfed areas
shall be nowed to a height of 75 mmto 100 mm when vegetation reaches a
height of 175 mm The clippings shall be left evenly distributed over al
the nmowed areas. Mowi ng shall be conducted in such a nanner as not to
cause damage to slopes. Mw ng shall be conpleted prior to the end of the
mai nt enance peri od

3.11.6  (AW0003) Not Used

3.12  (AW0003) Not Used

-- End of Section --
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SECTI ON 10880
VEHI CLE SCALE
AMENDVENT NO. 0003
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 8329 (Jul 1986) Specification for Structural
Joints Using ABTM A 325 or ASTM A 490 Bolts

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 159 (1983) Autonotive Gray Iron Castings

ASTM A 325 (1988; Rev a) High-Strength Bolts for
Structural Steel Joints

ASTM A 490 (1988; Rev a) Heat-Treated Steel
Structural Bolts, 150 ksi M ninmum Tensil e
Strength

ASTM A 668 (1985; Rev a) Steel Forgings, Carbon and

Al l oy, for General Industriall Use

ASTM B 438 (1983; Rev a) Sintered Bronze Bearings
(G I-1npregnat ed)

ASTM B 438 (1983) Iron-Base Sintered Bearings (O -
| mpr egnat ed)

ASTM B 612 (1983) Iron-Bronze Sintered Bearings (G-
| mpr egnat ed)

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY ( NI ST)

NI ST H44 (1993 Edition) Class I, II, Il Wighing
Devi ces

AMERI CAN VEELDI NG SOCI ETY ( AWB)
AWS D1. 1 (1988) Structural Wl ding Code- St eel
NATI ONAL ELECTRI CAL NANUPACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 2 (1983; Incl Rev 1 thru 5) Industrial
Control Devices, Controllers and Assenblies
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NEMA | CS 6 (1988) Encl osures for Industrial Controls
and Systemns

NEMA MG 1 (1987; Rev 1) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NPPA)

NPPA 70 (1987; Errata; Ist Am 1987-1 thru Int Am
1987-6) National Electrical Code

UNDERWRI TERS LABORATORI ES, | NC (UL)

UL 489 (Sap 15, 1986, 7th Ed; Rev thru Apr 13,
1988) Mol ded-Case Circuit Breakers and
Circuit-Breaker Encl osures

1.2 GENERAL REQUI REMENTS
1.2.1 St andard Products

Material s and equi pnment shall be standard products of manufacturers

regul arly engaged in the fabrication of scales and shall essentially
duplicate itens which have been in satisfactory use for at |east 2 years
prior to bid opening. It is not the intent of the specification to prevent
or limt qualified scale manufacturers fromsubmtting a bid utilizing
their standard product and design detail, even though it nmay differ from
the specification as witten.

1.2.2 Namepl at es

Each maj or conponent of equi pnment shall have the manufacturer's nane,
address, type or style, nodel or catal og nunber, and serial nunber on a
pl ate secured to the equi pnent.

1.2.3 Verification of D nensions

The Contractor shall verify all dinmensions in the field and shall advise
the Contracting O ficer of any discrepancy before perform ng any work

1.2.4 Wel di ng

Wel ding shall be in accordance with qualified procedures using AW D14.1 as
nodi fied herein. Al welding shall be perfornmed i ndoors and the surface of
parts to be welded shall be free fromrust, scale, paint, grease or other
foreign matter. M nimum preheat and interpass tenperatures shall conformto
the requirements of AWS D1.1. Welding shall be perforned in accordance
with witten procedures which specify the Contractor's standard di nensi ona
tol erances. Such tol erances shall not exceed those specified in accordance
with AWS D1.1. Welding of frames and beans shall conformw th AW D1.1

Wel ders, welting operators and wel di ng procedures shall be qualified or
prequalified in accordance with AWs D1.1 in lieu of AW Dl14.1

1.3 DESI GN CRI TERI A

The scal es shall be designed to operate in the spaces and match the access
di mensi ons and cl earances i ndi cated
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1.3.1 Cl assification

The scal es shall be designed and constructed to requirenments for operation

i n nonhazardous environment and NI ST H44, Class Il for capacities

i ndi cat ed.

1.3.2 Rated Capacity

The use and rated capacity of the scale shall be as foll ows.

TYPE PPROXI MATE CAPACI TY
SI ZE
VEHI CLE SCALE 4.57 Mx 21.641 M 113, 400 kg

1.3.3 Capacity Pl ates

Two capacity plates shall be provided, one for each side of the scale. Each
pl ate shall be lettered to indicate the total rated wei ghing capacity of
the scale. All lettering shall be 76 mmin height.

1.4 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Draw ngs
Detail Draw ngs; FIO

Detail drawi ngs shall consist of a conplete list of equipnent and
materials, including manufacturer's descriptive and technical literature,
performance charts and curves, catalog cuts, and installation instructions.
Detail drawi ngs shall also contain conplete wiring and schematic di agrans;
and any other details required to denonstrate that the system has been
coordinated and will Properly function as a unit. Draw ngs shall show
proposed | ayout and anchorage of equi pnment and appurtenance", and equi pnent
relationship to other parts of the work including clearances for

maei nt enance and operati on.

SD- 09 Reports
Test Reports; FIO
Upon conpletion and testing of the installed system test reports shall be
subm tted in booklet formshowing all field tests perfornmed to adjust each
conponent and all field tests perfornmed to prove conpliance with the

specified performance criteria. The report shall include the information as
requi red by paragraph "ACCEPTANCE TESTI NG'.
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SD-19 Operati on and Mai ntenance Manual s
Operati on and Mai ntenance Manuals; GA

Si x copies of operation and six copies of maintenance manual s are required
for the equi pment furnished. one conplete set shall be furnished prior to
performance testing and the remai nder shall be furnished upon acceptance
Manual s shall be approved prior to the field training course. Operating
annual s shall detail the step-by-step procedures required for system
startup, operation, and shutdown. Operating nmanuals shall include the
manuf acturer's nanme, nodel nunber, parts list, and brief description of al
equi pment and their basic operating features. Mintenance nmanual s shal
list routine maintenance procedures, possible breakdowns and repairs, and
troubl eshooti ng gui des. Mai ntenance nmanual s shall include piping and

equi pnent | ayout and sinplified wiring and control diagranms of the system
as install ed.

Posted Instructions; FIO
Framed instructions under glass or in |lamnated plastic, including wring,
el ectrical and control diagrans showi ng the conplete |ayout of the entire
system shal |l be posted where directed. Proposed diagrans, instructions, and
ot her sheets shall be subnmitted prior to posting. The framed instructions
shall be posted before acceptance testing of the systens.

SD- 18 Recor ds
Scal e Test Details; FIO

Scal e test data shall be recorded on appropriate test record forns suitable
for retention for the life of the scale

SD-01 Spare parts Data

Spare Parts Data; FIO
After approval of the detail draw ngs and not later than 2 nonths prior to
the date of beneficial occupancy, the Contractor shall furnish spare parts
data for each different item of material and equi pnent specified. The data
shall include a conplete list of parts and supplies, with current unit
prices and source of supply.

1.5 DELI VERY AND STORAGE
Equi prrent delivered and placed in storage shall be stored with protection
fromthe weather, hum dity and tenperature variations, dirt and dust, or
ot her contani nants.

PART 2 PRODUCTS

2.1 CONCRETE PLATFORM VEHI CLE SCALE

2.1.1 General Provisions

2.1.1.1 Install ation

Furni sh and install one concrete platformvehicle scale and associ at ed
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el ectronic controls.
2.1.1.2 Wei ghi ng Surface

The scal e shall have a clear and unobstructed wei ghing surface of not |ess
than 21.64 nmeters long and 4.57 neters wi de.

2.1.1.3 Wei ghing Platform

The scal e shall be designed to performas a single weighing platform and
shall be of flat top design. Side rails are not acceptable

2.1.1. 4 Wei ghi ng Capacity
The scal e shall have a gross weighing capacity of 113.4 netric ton

2.1.1.5 Cal i bration
The scale shall be calibrated to 113,398 kg by 22.68 kg increnents.

2.1.1.6 Construction
The junction boxes, load cells, |oad cell nounting hardware, cover bolts,
and fasteners shall be constructed of stainless steel. The cables shall be
st ai nl ess steel sheathed

2.1.1.7 Conf or mance

The scale shall neet the requirenents set forth by the current edition of
the National Institute of Standards and Technol ogy Handbook 44 (NI ST H-44).

2.1.1.8 Desi gn and Manufacture

The desi gn and manufacture of the scale weigh bridge, load cells, digita
instrunment, printer, and associ ated accessories shall be of one

manuf acturer as to maxim ze conpatibility and availability of conponents or
shall use only H-44 and NTEP certified conponents.

2.1.1.9 Spare Parts and Prices

The manufacturer shall provide with the bid proposal a listing of major
spare parts and their prices including (but not linited to) replacenent
load cells, digital instrunment, printer, junction box circuit boards, and
associ ated parts.

2.1.1.10 Capability

The scal e shall be able to weigh axle type vehicles, track type vehicles
(i.e. tanks), and treaded tire type vehicles. The scale shall be designed
to weigh mlitary vehicles weighing up to 113.4 netric tons.

See Attachnment 1 for axle |loadings for the multi-axle heavy equi pnent
transporter which has a naxi mum axl e | oadi ng of 14,288.2 kg (31,500 |bs).
The attachment is in English units. Axl e | oadings are indicated in kips
(1000 I'b increnents).

2.1.2 Scal e Foundati on Requirenments
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The foundation shall neet all |ocal requirements and the m ninum
specifications as stated in this section.

2.1.2.1 Soi | Bearing
The m ni mum soil bearing required shall be 86 kil opascals.

2.1.2.2 Length and Wdth
The foundation shall extend the full length and width of the scale platform
2.1.2.3 Cl earance

The foundation shall provide a m ninmum of 76 mm of clearance to the weigh
bri dge.

2.1.2.4 Hei ght

El evation of the scale platformshall be as shown on the site G ading Plan.

2.1.2.5 Concrete Construction
The foundation shall be poured and constructed of concrete with a m nimum
strength of 20.7 negapascals at a 28-day cure with 5 to 7 percent air
entrai nnent .

2.1.2.6 Rei nf or cenent
The foundation shall be reinforced in all |oad bearing areas.

2.1.2.7 Dr ai nage
If a pit type scale is constructed, the foundation pit shall be constructed
to provide positive drai nage away fromthe center of the pit to a 150nm
schedul e 80 pvc drain at a mnimum slope of 0.75% The ternination of the
line shall be protected fromentry by rodents by use of a slotted cap.
This drain line shall term nate off the pavenent east of the scale and
shall be coordinated with other site conflicts and utilities by the
Contractor.

2.1.2.8 Appr oach

The approach on each end and the sides of the scale pit foundation shall

adj oi n the new concrete pavenent as shown on Sheets C-172 and C-175 of the

dr awi ngs.

2.1.3 Wei gh bridge Specifications

2.1.3.1 Accessibility
The wei gh bridge shall be designed to allow access to the junction boxes,
| oad cell cables, base plates, and all foundation anchor bolts fromthe top

of the scale platform

2.1.3.2 Mounting Assenblies
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The wei gh bridge and | oad cell mounting assenblies shall be designed to
allow installation or replacenent of a load cell with only an additiona
25.4 mm of clearance required between the top of the foundation and the
bottom of the weigh bridge on pitless installations.

2.1.3.3 Connecti ons

There shall be no bolted connections between the | oad cell and wei gh bridge
assenbl i es.

2.1. 4 Surface Preparation and Finish

2.1.4.1 Exterior Surface
All exterior surfaces of the scale shall have one coat of prinmer and two
coats of epoxy finish, providing a total Dry Film Thickness of 0.1524 nm -
0.2032 mMm (6 - 8 mls).

2.1.5 Load Cell Specifications

2.1.5.1 Capacity
Each |l oad cell shall have a mninmum capacity of 22,679.6 kg.

2.1.5.2 Conf or mance
Load cells shall be certified by NTEP and neet the specifications as set
forth by NIST H44 for Class IIlIL devices. A Certificate of Conformance to
t hese standards shall be provided by the manufacturer upon request. Load
cells shall be 45,360 kg capabl e of being safely | oaded 50% over their
wor ki ng capacity.

2.1.5.3 Warranty
The | oad cell shall have a mi ninmumtwo year warranty agai nst defects in
mat eri al s and wor kmanshi p. The warranty shall cover all costs associ ated
with replacenent parts and on-site | abor

2.1.6 Scal e I nstrunent

2.1.6.1 Conf or mance
The scal e instrument shall be NTEP approved and neet or exceed the
specifications set forth by NIST H- 44 for Class Il, I1l, and Il1IL Devices
A Certificate of Conformance to these standards shall be provided by the
manuf act urer upon request.

2.1.6.2 I nstrunent Housi ng
The scal e instrunent shall be housed in a stainless steel enclosure which
is suitable for desk top nounting in the scale house building shown on the
drawi ngs. The instrunment housing shall be netal and have a NEMA 4X
environnental rating

2.1.6.3 Per f or mance

The scal e instrument shall be capable of perform ng calibration, span
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zero, and shift adjustment through software calculations that require no in
scal e adj ust nent .

2.1.6.4 Pronpti ng

The scal e instrument shall pronpt the start-up personnel through all phases
of set-up, calibration, and testing

2.1.6.5 Di gital Averaging

The scal e instrument shall be capable of digitally averaging the wei ght
information sent fromthe load cells and updating the instrunment's wei ght
di spl ay approxi mately 15 ti mes per second

2.1.6.6 Receiving Digital Information

The scale instrument shall only receive digital information fromthe |oad
cell assenblies

2.1.6.7 Identification and Wei ght Readi ng

The scal e instrument shall be capabl e of assigning each load cell with its
own uni que identification nunber and shall be capable of displaying the
wei ght readi ng of each individual |oad cell through the instrunment without
di sconnecting any of the load cells fromthe system

2.1.6.8 Wei ght Swi tching
The scal e instrument shall have gross/net weight sw tching
2.1.6.9 Cal i bration

The scal e instrument shall be capable of being programmed and calibrated in
pounds or kil ograns.

2.1.6.10 Transacti on Counter

The scal e instrument shall have a transaction counter to automatically
assi gn sequence numnbers to transactions.

2.1.6.11 Qut put
The scale instrument shall output the follow ng infornmation:

Gross, Tare, and Net Weights

Time and Date

Transacti on Counter Number

Vehi cl e Nonmencl ature 16 character (al pha nuneric)
Speci al Notes 16 character (al pha nuneric)

Unit Nunber 5 character (alpha numeric)

Bunper Nunmber 5 character (al pha nuneric)

Vehi cl e Length

Center of Gravity

—JTKQ "0 Q0 Tw

I nstrunent shall have a port to export data to electronic nedia (88.9mm
di skette) or to a nodemin ASCII Format utilizing optional or provided
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accessories. Device shall be conpatible with major brands of periphera
equi pnent .

2.1.6.12 Sign Corrected Net Weighing

The scal e instrument shall be capable of being programmed for sign
corrected net weighing so that all net weights are positive.

2.1.6.13 Keyboard QOperations

The scal e instrument shall have the follow ng keyboard operations al ong
with an al pha nuneric keyboard

a. 0-9 Nuneric Keys
b. Zero

c Cl ear

d Tare

e Gross/ Net
f. LB/ KG

g |I.D

h Menory

| Functi on

J Ent er

k Print

2.1.6.14 Mot i on

Tare, Zero, and Print functions shall be inhibited while the weight display
is changing. Mbdtion detection shall be selectable for +/- 0.5 pecent, +/-
1.0 pecent, +/- 2.0 pecent or +/- 3.0 pecent increnents.

2.1.6.15 UL/ CSA Listed
The scal e instrunent shall be UL/CSA |isted
2.1.7 Printer Specifications
2.1.7.1 Printer Housi ng
The printer shall be housed in a suitable enclosure for desk top nmounting
2.1.7.2 Printing Capability

The printer shall be capable of printing all infornmation sent fromthe
scal e i nstrunment incl uding

Gross, Tare, and Net Weights

Time and Date

Transacti on Counter Number

Vehi cl e Nonmencl ature - 16 character (al pha nuneric)
Special Notes - 16 character (al pha nuneric)

Unit Nunber - 5 character (al pha nuneric)

Bunper Number - 5 character (al pha nuneric)

Vehi cl e Length

Center of Gravity

—JTKQ "0 Q0 Tw

The printer shall be capable of printing the contents of the two wei ght
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accurrul ators in the scale instrunent.
2.1.7.3 Susceptibility

The printer shall nmeet SMA susceptibility tests for el ectro-magnetic radio
frequency interference

2.1.7.4 Conpl i ance

Al materials, components, and electrical design shall conply with UL and
CSA standards and requirenents.

2.1.8 Junction Boxes and Cabl es

2.1.8.1 Construction

Al'l junction boxes shall be NEMA 4X rated and constructed of stainless
st eel
2.1.8.2 I nspecti on/ Mai nt enance

Junction boxes shall be accessible for inspection and mai ntenance fromthe
top of the scale platform

2.1.8.3 Cabl es

Load cell and scale platformto scale instrunment cables shall be stainless
steel sheathed for environnental and rodent protection

2.1.9 Li ght ni ng Protection Specifications

A conprehensive lightning protection system shall be provided with the
scal e.

2.1.10 Warranty Requirenents
2.1.10.1 Def ects

All construction work and materials are warranted agai nst defects in
material or workmanship for a period of one year fromthe date of
conpletion of all work. Bidder shall pronptly correct any such defect
appearing within the warranty period

2.1.10.2 Scal e Assenbly

The scal e manufacturer shall warrant the scale assenbly including all |oad
cells, scale instrunent, printer, junction boxes, cables, and accessories
for a period of twenty-four nonths fromthe date of installation from
failures due to a defect in manufacturing, workmanship, |ightning, or surge
vol t ages.

2.1.10.3 Repl acenent Parts and Labor
The manuf acturer shall bear the charges and expenses associated with
repl acenent parts, equi pnent, on-site |labor, and any associ ated frei ght or

handl i ng expenses incurred in the repair or replacenent of the scale
assenbly due to failed or danaged itens under warranty.
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2.1.10. 4 Ext ended Warranty

At any tine during the twenty-four nonth warranty period, the scale's
owner/ operator shall have the option of extending this warranty coverage
for up to a total of five years.

2.1.10.5 Regul ar Mai nt enance/ Cal i brati on Service

The manufacturer and/or its local representative shall present a program of
regul ar mai ntenance and calibration service including the associated

i nspection costs. Inspection shall occur at a m ninmum of once every siX
nmont hs and shall conply with the guidelines set forth by the manufacturer

| ocal regul ations, and N ST H-44.

PART 3 EXECUTI ON
3.1 ACCEPTANCE TESTI NG
3.1.1 Scal e Acceptance Test

The Contractor shall provide all personnel necessary to conduct the tests
including but not limted to scale operators. Test weights shall be
Governnment furnished. The Contractor shall receive and deliver froma site
not nore than 10 miles distance. Testing shall be performed in the
presence of the Contracting O ficer. The Contractor shall notify the
Contracting Officer 7 days prior to testing operations.

3.1.1.1 Test Sequence

The scal es shall be tested according to the applicabl e paragraphs of this
procedure in the sequence provided

3.1.1. 2 Test Data

Operating and startup current measurenents shall be recorded for electrica
equi pment using appropriate instrunentation. Measurenents shall be
recorded as required by the facility evaluation tests (normally at 100
percent |oad). Recorded values shall be conpared wi th design

speci fications or manufacturer's recommended val ues; abnornmal differences
shall be justified in the remarks or appropriate adjustnments performnmed.

3.1.1.3 Equi prrent Moni toring

During the |load test, inproper operation or poor condition of safety

devi ces, electrical conponents, nechanical equipnment, and structura
assenblies shall be nonitored. Observed defects critical to continued
testing shall be reported inmediately to the Contracting O ficer and
testing shall be suspended until the deficiency is corrected. During and
i medi ately followi ng each | oad test, the follow ng inspections shall be
made

a. Inspect for evidence of bending, warping, pernmanent defornmation,
cracki ng or mal function of structural conponents.
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b. Inspect for evidence of slippage in fittings.

c. Check electrical conponents for proper operation
3.1.2 Load Test
3.1.2.1 Scal e

Unl ess otherw se indicated, the following tests shall be perforned using a
test |l oad of 90 percent of rated | oad.

a. Scale Static Load Test: Wi ghing conponents shall be tested. The
| oad shall be held for 10 m nutes. The first holding brake shall be
reapplied and the second hol ding brake released. The |oad shall be
held for 10 minutes. The test shall be repeated 10 times and wei ght
accuracy not ed.

3.2 MANUFACTURER' S SERVI CES

Services of a manufacturer's representative who is experienced in the
installation, adjustnment, erection and operation of the equi pnent specified
shall be provided. The representative shall supervise the installation,

adj ustment, and testing of the equi pnment.

3.3 FI ELD TRAI NI NG

A field training course shall be provided for designated operating staff
nmenbers. Training shall be provided for a total period of 4 hours of
normal working tinme and shall start after the systemis functionally
conplete but prior to final acceptance tests. Field training shall cover
all of the itens contained in the operating and mai nt enance instructions.
The Contracting O ficer shall be given at |east 2 weeks' advance notice of
such training

-- End of Section --
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SECTI ON 13100

LI GHTNI NG PROTECTI ON SYSTEM
09/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI C135. 30 (1988) Zinc-Coated Ferrous Gound Rods for
Over head or Underground Line Construction

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (1996; Errata 96-4) National Electrica
Code
NFPA 780 (1997) Installation of Lightning

Protection Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 96 (1994; Rev thru Dec 1996) Lightning
Protecti on Conponents

UL 96A (1994) Installation Requirements for
Li ght ning Protection Systens

UL 467 (1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

UL Elec Const Dir (1997) Electrical Construction Materials
Directory

.2 GENERAL REQUI REMENTS

.2.1 Verification of D nensions

The Contractor shall beconme fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of

any di screpancy before performng the work. No departures shall be made

wi t hout the prior approval of the Contracting O ficer

. 2.2 System Requi renent s

The system furni shed under this specification shall consist of the standard
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products of a manufacturer regularly engaged in the production of |ightning
protection systens and shall be the manufacturer's |atest UL approved
design. The lightning protection systemshall conformto NFPA 70 and NFPA
780, UL 96 and UL 96A, except where requirenents in excess thereof are
specified herein

.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Lightning Protection System GA

Detail drawi ngs consisting of a conplete list of material, including

manuf acturer's descriptive and technical literature, catalog cuts,

drawi ngs, and installation instructions. Detail draw ngs shall denonstrate
that the system has been coordinated and will function as a unit. Draw ngs
shal | show proposed | ayout and nounting and rel ationship to other parts of
t he work.

SD- 13 Certificates
Mat eri al s and Equi pnent; FI O

VWhere material or equipnment is specified to conply with requirenents of UL
proof of such compliance. The label of or listing in UL Elec Const Dir
wi Il be acceptable evidence. |In lieu of the Iabel or listing, a witten
certificate froman approved nationally recogni zed testing organization
equi pped to perform such services, stating that the itens have been tested
and conformto the requirenents and testing nmethods of Underwiters
Laboratories nay be submtted.

PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS
1.1 CGeneral Requirenents

No conbination of naterials shall be used that forman electrolytic couple
of such nature that corrosion is accelerated in the presence of noisture
unl ess noisture is permanently excluded fromthe junction of such netals.
Wher e unusual conditions exist which would cause corrosion of conductors,
conductors with protective coatings or oversize conductors shall be used.
Where a nechani cal hazard is involved, the conductor size shall be

i ncreased to conpensate for the hazard or the conductors shall be protected
by covering themw th nol ding or tubing nmade of wood or nonmagnetic
material. Wen netallic conduit or tubing is used, the conductor shall be
el ectrically connected at the upper and | ower ends.

1.2 Mai n and Secondary Conductors

SECTI ON 13100 Page 2



ACCOVPANYI NG AVENDIVENT NO. 0003 TO SCLI Cl TATI ON NO. DACA63- 00- B- 0029

Conductors shall be in accordance with NFPA 780 and UL 96 for Cl ass I,
Class Il, or Class Il nodified materials as applicable.

2.1.2.1 Copper

Copper conductors used on nonnetal lic stacks shall weigh not |less than 170
kg per 300 m (375 pounds per thousand feet), and the size of any wire in
the cabl e shall be not |less than No. 15 AWG  The thickness of any web or
ri bbon used on stacks shall be not |less than No. 12 AWG  Count er poi se
shal | be copper conductors size as indicated on the draw ngs..

2.1.3 Air Term nal s

Term nal s shall be in accordance with UL 96 and NFPA 780. The tip of air
term nals on poles shall be extended a mni numof 600 mm above the top of
t he pol e.

2.1.4 Ground Rods
Rods nade of copper-clad steel shall conformto UL 467 and gal vani zed
ferrous rods shall conformto ANSI C135.30. Gound rods shall be not |ess
than 19.1 mm in dianeter and 3.048 m in |ength.

2.1.5 Connectors
Cl anmp-type connectors for splicing conductors shall conformto UL 96, class
as applicable, and, Cass 2, style and size as required for the
installation. Al'l connections below grade, shall be done by exothermic
wel ds.

2.1.6 Li ght ni ng Protecti on Conponents
Li ghtni ng protection conponents, such as bonding plates, air termna
supports, chimey bands, clips, and fasteners shall conformto UL 96,
cl asses as applicabl e.

PART 3 EXECUTI ON

3.1 | NTEGRAL SYSTEM

3.1.1 CGeneral Requirenents
The lightning protection systemshall consist of air termnals, down
conductors, ground connections, and grounds, electrically interconnected to
formthe shortest distance to ground. All conductors on the structures
shal | be exposed except where conductors are in protective sl eeves exposed
on the outside walls.

3.1.1.1 Air Term nals
Air termnal design and support shall be in accordance with NFPA 780.

Terminals shall be rigidly connected to, and nade el ectrically continuous
wi th, roof conductors by neans of pressure connectors or crinped joints of
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T-shaped nal | eabl e netal and connected to the air terminal by a dowel or
threaded fitting. Air termnals at the ends of the structure shall be set
600 nm fromthe top of the pole. Spacing of air termnals shall be as
shown on the draw ngs.

3.1.1. 2 Down Conduct ors

Down conductors shall be electrically continuous fromair termnals to
groundi ng el ectrodes. Down conductors shall be protected by placing in
schedul e 80 pvc conduit from 1800 nmm above finished grade level to 450 mMm
bel ow grade | evel..

3.1.1. 3 Ground Connecti ons

Ground connections conprising continuations of down conductors fromthe
structure to the grounding el ectrode shall securely connect the down
conductor and ground in a nmanner to ensure electrical continuity between
the two. All connections shall be of the clanp type. There shall be a
ground connection for each down conductor. Ground connections shall be
protected from nechanical injury. In making ground connections, advantage
shal |l be taken of all permanently npoist places where practicable, although
such places shall be avoided if the area is wet with waste water that
contai ns chem cal substances, especially those corrosive to netal.

3.1.1.4 Groundi ng El ectrodes

A groundi ng el ectrode shall be provided for each down conductor |ocated as
shown. A driven ground shall extend into the earth for a di stance of not
less than 3.0 neters. Gound rods shall be set not |ess than 900 mm nor
nore than 2.5 m fromthe structures foundation. The conplete installation
shall have a total resistance to ground of not nmore than 10ohns if a
counterpoise is not used. Gound rods shall be tested individually prior
to connection to the systemand the systemas a whol e shall be tested not

| ess than 48 hours after rainfall. Wen the resistance of the conplete
installation exceeds the specified value or two ground rods individually
exceedl0 ohms, the Contracting Oficer shall be notified i mediately.

3.2 SEPARATELY MOUNTED SHI ELDI NG SYSTEM NMAST- TYPE

The mast-type protection shall consist of a pole, which, when of a
nonconducting material, shall be provided with an air terninal nounted to
the top, extending not |ess than 600 mmnor nore than 1.5 m above the top

of the pole and a down conductor run down the side of the pole and

connected to the ground rod. When a ground rod is necessary, the rod

shal |l be driven approximately 1.8 mfromthe base of the pole. Wen the
conbi ned neasured resistance to ground of the pole and ground rod exceeds 10
ohns, the Contracting Oficer shall be notified i nmediately. The

groundi ng system at the base of the pole shall be interconnected with any
groundi ng system provided for the protected structure.

3.3 | NSPECTI ON

The lightning protection systemw |l be inspected by the Contracting
Oficer to determne conformance with the requirenents of this
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specification. No part of the systemshall be concealed until so
aut hori zed by the Contracting O ficer.

-- End of Section --
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SECTI ON 15653
Al R- CONDI TI ONI NG SYSTEM ( UNI TARY TYPE)
09/ 93Anendnent 3
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 210/ 240 (1989) Unitary Air-Conditioning and
Ai r-Source Heat Punp Equi pnent

ARl 270 (1984) Sound Rating of Qutdoor Unitary
Equi pnent

ARl 310/ 380 (1993) Packaged Ternminal Air-Conditioners

ARl 320 (1993) Water-Source Heat Punps

ARl 325 (1993) Ground Water-Source Heat Punps

ARl 340/ 360 (1993) Commercial and Industrial Unitary

Ai r-Condi tioning and Heat Punp Equi pnent

ARl 350 (1986) Sound Rating of Non-Ducted I ndoor
Ai r- Condi ti oni ng Equi pnent

ARl 370 (1986) Sound Rating of Large Qutdoor
Refrigerating and Air-Conditioning
Equi pnent

ARl 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARl 460 (1994) Renote Mechanical -Draft Air-Cool ed
Refri gerant Condensers

ARl 490 (1989) Renote Mechanical -Draft Evaporative
Refri gerant Condensers

ARl 495 (1993) Refrigerant Liquid Receivers

ARl 700 (1993) Specifications for Fluorocarbon and

O her Refrigerants

ARl 710 (1986) Liquid-Line Driers
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ARl 720 (1988) Refrigerant Access Val ves and Hose
Connectors

ARl 750 (1987) Thernostatic Refrigerant Expansion
Val ves

ARl 760 (1987) Sol enoid Valves for Use with

Vol atile Refrigerants
Al R DI FFUSI ON COUNCI L ( ADC)

ADC 1062: GRD (1984) Test Codes for Gilles, Registers
and Diffusers

Al R MOVEMENT AND CONTROL ASSCCI ATI ON ( AMCA)

AMCA 500 (1989) Test Methods for Louvers, Danpers
and Shutters

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Al13.1 (1981; R 1993) Scheme for the
Identification of Piping Systens

ANS|I S1. 13 (1971; R 1986) Methods for the Measurenent
of Sound Pressure Levels

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 48 (1994a) Gray Iron Castings

ASTM A 53 (1995a) Pipe, Steel, Black and Hot - Di pped,
Zi nc- Coated Wel ded and Seanl ess

ASTM A 106 (1994) Seam ess Carbon Steel Pipe for
Hi gh- Tenperature Service

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
St eel Har dware

ASTM A 181 (1995b) Forgi ngs, Carbon Steel, for
Cener al - Pur pose Pi pi ng

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts
and Nuts

ASTM A 193 (1996) Alloy-Steel and Stainless Stee
Bolting Materials for High-Tenperature
Service

ASTM A 234 (1996) Piping Fittings of Wought Carbon
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

307

334

536

653

733

32

62

75

88

117

280

650

67

534

916

1071

520

596

1384

Steel and Alloy Steel for Mderate and
El evat ed Tenperat ures

(1994) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

(1991) Seanl ess and Wel ded Carbon and
Al |l oy- St eel Tubes for Low Tenperature
Service

(1984; R 1993) Ductile Iron Castings
(1995) Steel Sheet, Zinc-Coated

(Gal vani zed) or Zinc-lron All oy- Coated
(Gal vanneal ed) by the Hot-Di p Process

(1993) Wel ded and Seaml ess Carbon Stee
and Austenitic Stainless Steel Pipe Nipples

(1995b) Sol der Meta

(1993) Conposition Bronze or Qunce Meta
Casti ngs

(1993) Seanl ess Copper Tube
(1993a) Seam ess Copper Water Tube

(1994) Operating Salt Spray (Fog) Testing
Appar at us

(1993a) Seaml ess Copper Tube for Air
Condi tioning and Refrigeration Field
Service

(1995) El ectrodeposited Engi neering
Chr omi um Coati ngs of Ferrous Substrates

(1994) Sanpling and Testing Brick and
Structural Clay Tile

(1994) Prefornmed Flexible Elastomeric
Cel lular Thermal Insulation in Sheet and
Tubul ar Form

(1985; R 1990) Adhesives for Duct Ther mal
I nsul ation

(1991) Thermal and Acoustical Insul ation
(d ass Fiber, Duct Lining Material)

(1984; R 1989) Zinc Dust Pignent

(1991) Reporting Results of Analysis of
Wat er

(1994) Corrosion Test for Engi ne Cool ants

SECTI ON 15653 Page 3



Ft Hood DRRF Field & Tank Trails FHFTT
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0029

in dassware

ASTM D 1784 (1992) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vi ny
Chl ori de) (CPVC) Conpounds

ASTM D 2000 (1995) Rubber Products in Autonotive
Applications

ASTM D 3308 (1991a) PTFE Resin Skived Tape

ASTM E 84 (1994) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 437 (1992) Industrial Wre Cloth and Screens
(Square Openi ng Seri es)

ASTM F 104 (1993) Nonnetallic Gasket Materials

ASTM F 872 (1984; R 1990) Filter Units, Air
Condi ti oni ng: Viscous-Inpi ngement Type,
Cl eanabl e

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechanica
Refrigeration

ASHRAE 34 (1994) Number Designation and Safety
Classification of Refrigerants

ASHRAE 52.1 (1992) Gravimetric and Dust - Spot
Procedures for Testing Air-C eaning
Devi ces Used in Ceneral Ventilation for
Rermoving Particul ate Matter

ASHRAE 64 (1989) Methods of Testing Renote

Mechani cal -Draft Evaporative Refrigerant
Condensers

ASHRAE 127 (1988) Method of Testing for Rating
Conmput er and Data Processi ng Room Unitary
Ai r-Condi ti oners
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Bl1. 20.1 (1983; R 1992) Pi pe Threads, Cenera
Pur pose (1 nch)

ASME B16.5 (1988; Errata Cct 88; B16.5a) Pi pe Fl anges
and Fl anged Fittings

ASME B16. 9 (1993) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B16. 11 (1991) Forged Fittings, Socket-Wlding and
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Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (1989) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ar ed Copper Tubes

ASME B16. 39 (1986; R 1994) Mall eable Iron Threaded
Pi pe Uni ons Cl asses 150, 250, and 300

ASME B31.1 (1992; B31l.1a; B31.1b; B31.1c) Power Piping

ASME B31.5 (1992; B31l.5a) Refrigeration Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D a

Type - Elastic El enent

ASME BPV VIII Div 1 (1995; Addenda Dec 1995) Boiler and
Pressure Vessel Code; Section VIII
Pressure Vessels Division 1 - Basic
Cover age

ASME BPV | X (1995; Addenda Dec 1995) Boil er and
Pressure Vessel Code; Section IX, Welding
and Brazing Qualifications

ASME PTC 23 (1986; Addenda 1992, R 1992) Atnosperic
Wat er Cool i ng Equi prment

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM C606 (1987) Grooved and Shoul dered Joints

AMERI CAN VEELDI NG SOCI ETY ( AWB)

AWS- 01 (1991) Brazing Handbook

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wel di ng

AWS D1. 1 (1994) Structural Welding Code - Stee

ASSOCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM

AHAM 01 (1994) Directory of Certified RoomAir
Condi tioners

CALI FORNI A REDWOOD ASSCOCI ATI ON ( CRA)

CRA- 01 (1992) Standard Specifications for G ades
of California Redwood Lunber
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EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EJMA)
EJVA- 01 (1993) EJMA Standards
HYDRAULI C | NSTI TUTE (HI)

H -01 (1983) Standards for Centrifugal, Rotary
and Reci procating Punps

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 25 (1993) Standard Marking System for
Val ves, Fittings, Flanges and Uni ons

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Material s, Design and Manufacture

MSS SP- 67 (1990) Butterfly Val ves

MSS SP- 69 (1991) Pipe Hangers and Supports -

Sel ection and Application

MSS SP- 70 (1990) Cast Iron Gate Val ves, Flanged
and Threaded Ends

MSS SP-71 (1990) Cast Iron Swi ng Check Val ves,
FI anges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or
Butt - Wl di ng Ends

MSS SP-78 (1987; R 1992) Cast Iron Plug Val ves,
FI anged and Threaded Ends

MSS SP- 80 (1987) Bronze Gate, d obe, Angle and
Check Val ves

MSS SP- 85 (1994) Cast Iron d obe & Angle Valves,
FI anged and Threaded Ends

MSS SP-110 (1992) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved
and Fl ared Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEMA 250 (1991) Encl osures for Electrica
Equi prrent (1000 Vol ts Maxi mum
NEMA | CS 6 (1993) Encl osures for Industrial Contro
and Systemns
NEMA MG 1 (1993; Rev 1-1993) Mdttors and Generators
NEMA MG 2 (1989; Rev 1) Safety Standard for
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Construction and Guide for Sel ection,
Installation, and Use of Electric Mtors
and Generators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 54 (1992) National Fuel Gas Code
NFPA 70 (1996) National Electrical Code
NFPA 90A (1993) Installation of Air Conditioning

and Ventilating Systemns
NFPA 214 (1992) Water-Cooling Towers

NFPA 255 (1990) Method of Test of Surface Burning
Characteristics of Building Materials

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSCCI ATI ON ( NAI MA)

NAI MA- 01 (1993) Fibrous d ass Duct Construction
St andar ds

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS NATI ONAL
ASSCCI ATI ON ( SMACNA)

SMACNA- 05 (1992) Fire, Snoke and Radi ati on Danper
Installation CGuide for HVAC Systens

SMACNA- 06 (1995) HVAC Duct Construction Standards
- Metal and Flexible

SMACNA- 10 (1985) HVAC Air Duct Leakage Test Manua

UNDERVWRI TERS LABORATORI ES (UL)

UL-01 (1996; Supple) Building Materials
Directory

UL- 03 (1996) Electrical Construction Materials
Directory

UL- 05 (1996; Supple) Fire Resistance Directory

UL 181 (1996; Rev Cct 1996) Factory-Made Air

Ducts and Air Connectors

UL 207 (1993; Rev thru Mar 1995)
Ref ri ger ant - Cont ai ni ng Conponents and
Accessories, Nonelectrica

UL 214 (1993) Tests for Flame-Propagati on of
Fabrics and Fil ns

UL 484 (1993; Rev thru Aug 1996) Room Air
Conditioners
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UL 555 (1995) Fire Danpers

UL 586 (1990; Rev Apr 1995) Hi gh Efficiency,
Particul ate, Air Filter Units

UL 723 (1996) Test for Surface Burning
Characteristics of Building Materials

UL 900 (1994) Test Performance of Air Filter
Units

UL 1995 (1995) Heating and Cool i ng Equi prment

WESTERN WOOD PRODUCTS ASSOCI ATI ON ( WAPA)

WAPA- 01 (1995; Supple Nos. 1, 2, and 3) Western
Lumber Grading Rules 95

.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Ai r- Condi tioni ng/ Heat Punp System FI O

Manuf acturer's standard catal og data, prior to the purchase or
installation of a particular conponent, shall be highlighted to show
brand nanme, nodel nunber, size, options, performance charts and curves,
etc. in sufficient detail to denpnstrate conpliance with contract

requi renents. Data shall be submitted for each specified conmponent.
Data shall include manufacturer's recomended installation instructions
and procedures. |If vibration isolation is specified for a unit,
vibration isolator literature shall be included containing catal og cuts
and certification that the isolation characteristics of the isolators
provi ded neet the manufacturer's reconmendations.

Spare Parts Data; FIO

Spare parts data for each different item of equi pnent specified, after

approval of detail draw ngs and not later than two nonths prior to the

date of beneficial occupancy. The data shall include a conplete |ist of

parts and supplies, with current unit prices and source of supply, a

recomended spare parts list for 1 year of operation, and a list of the

parts recomended by the manufacturer to be replaced on a routine basis.
SD- 04 Dr awi ngs

Ai r-Condi tioning/ Heat Punp System GA.

Drawi ngs shall provide adequate detail to denonstrate conpliance with
contract requirenents. Draw ngs shall consist of:

(1) Equi pnent |ayouts which identify assenbly and installation

SECTI ON 15653 Page 8
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detail s.

(2) Piping and duct |ayouts which identify valves, danpers, diffusers
and fittings.

(3) Plans and el evati ons which identify clearances required for
maei nt enance and operation

(4) Wring diagrams which identify each conponent individually and
i nterconnected or interlocked relationshi ps between conponents.

(5) Foundation draw ngs, bolt-setting information, and foundation
bolts prior to concrete foundation construction for equi pnent
i ndi cated or required to have concrete foundations.

(6) Details, if piping and equi pnment are to be supported ot her than
as i ndicated, which include | oadings and type of franes,
brackets, stanchions, or other supports.

(7) Automatic tenperature control diagrans and control sequences.

(8) Installation details which includes the amobunt of factory set
super heat and corresponding refrigerant pressure/tenperature.

SD-06 | nstructions
Franmed I nstructions; FIO.

Framed instructions for posting, at |east 2 weeks prior to construction
conpl eti on.

SD- 07 Schedul es
Tests; FIO
Aletter, at |least 10 working days in advance of each tests, advising the
Contracting Officer of the test. Individual letters shall be submtted
for the condenser water system refrigerant system ductwork |eak tests,
condenser water quality tests, and the system perfornmance tests. Each
letter shall identify the date, tine, and | ocation for each test.
Denonstrations; GA
Aletter, at |least 14 working days prior to the date of the proposed
training course, which identifies the date, tinme, and | ocation for the
t rai ni ng.

SD-08 Statenents
Qualifications; GA
Aletter listing the qualifying procedures for each welder. The letter
shall include supporting data such as test procedures used, what was
tested etc., and a list of the nanes of qualified welders and their

identification synbols.

Verification of D nensions; FIO
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Aletter, at |east 2 weeks prior to beginning construction, including the
date the site was visited, conformati on of existing conditions, and any
di screpanci es found.

SD- 09 Reports
Tests; GA
Si x copies of each test containing the information described below in
bound 216 by 279 mm (8-1/2 by 11 inch) booklets. [Individual reports
shall be submitted for system performance tests.

(1) The date the tests were perforned.

(2) A list of equipnent used, with calibration certifications.

(3) Initial test summaries.

(4) Repairs/adjustnents perforned.

(5) Final test results.

System Perfornmance Tests; GA

Si x copies of the report shall be provided in bound 216 by 279 mm (8-1/2
by 11 inch) booklets. The report shall docunent conpliance with the
specified performance criteria upon conpletion and testing of the system
The report shall indicate the nunber of days covered by the tests and
any conclusions as to the adequacy of the system The report shall also
i nclude the followi ng informati on and shall be taken at |east three
different tinmes at outside dry-bulb tenperatures that are at | east 3
degrees C apart:

(1) Date and outside weather conditions.
(2) The load on the system based on the foll ow ng:
(a) The refrigerant used in the system
(b) Condensing tenperature and pressure.
(c) Suction tenperature and pressure.
(d) Anbient, condensing and cool ant tenperatures
(e) Running current, voltage and proper phase sequence for each
phase of all notors.
(3) The actual on-site setting of operating and safety controls.

(4) Thernostatic expansion val ve superheat - val ue as determ ned by
field test

(5) Subcooling
(6) High and low refrigerant tenperature switch set-points

(7) Low oil pressure switch set-point
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(8) Mbisture content
(9) Capacity control set-points

(10) Field data and adjustnents which affect unit performnce and
ener gy consunption.

(11) Field adjustnments and settings which were not permanently marked
as an integral part of a device.

I nspections; FIO

Test report, at the conpletion of one year of service, in bound 216 by
279 mm (8-1/2 by 11 inch) booklets. The report shall identify the
condition of the condenser. The report shall also include a conparison
of the condition of the condenser with the manufacturer's recomrended
operating conditions.

SD-13 Certificates
Ai r - Condi tioni ng/ Heat Punp System FI O

Where the system conponents, or equi pnment are specified to conply with
requi renents of AR, ASHRAE, ASME, or UL, proof of such conpliance shal
be provided. The label or listing of the specified agency shall be
acceptabl e evidence. In lieu of the Iabel or listing, a witten
certificate froman approved, nationally recogni zed testing organi zati on
equi pped to perform such services, stating that the itens have been
tested and conformto the requirenents and testing nethods of the

speci fied agency nmay be submtted. When perfornmance requirenents of this
project's drawi ngs and specifications vary fromstandard ARl rating
conditions, conputer printouts, catal og, or other application data
certified by ARl or a nationally recognized | aboratory as descri bed above
shall be included. |If ARl does not have a current certification program
t hat enconpasses such application data, the manufacturer may self certify
that his application data conplies with project perfornmance requirenents
in accordance with the specified test standards.

Servi ce Organi zations; FIO.

A certified |ist of qualified pernmanent service organi zations for support
of the equi pment which includes their addresses and qualifications. The
servi ce organi zations shall be reasonably convenient to the equi pnent
installation and be able to render satisfactory service to the equi pnent
on a regular and enmergency basis during the warranty period of the
contract.

SD- 19 Operation and Mii ntenance Manual s
Operation Manual ; FIO

Si x conpl ete copies of an operation manual in bound 216 by 279 mm (8-1/2
by 11 inch) booklets listing step-by-step procedures required for system
startup, operation, and shutdown. The booklets shall include the

manuf acturer's nanme, nodel nunber, and parts list. The manual s shal

i nclude the manufacturer's name, nodel nunber, service manual, and a
brief description of all equipnment and their basic operating features.
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Mai nt enance Manual ; FI O.

Si x conpl ete copies of maintenance manual in bound 216 by 279 nm (8-1/2
by 11 inch) booklets listing routine maintenance procedures, possible
breakdowns and repairs, and a trouble shooting guide. The nmanuals shal
i ncl ude pi ping and equi pnent |ayouts and sinplified wiring and contro
di agranms of the systemas installed

1.3 QUALI FI CATI ONS

Pi pi ng shall be welded in accordance with the qualified procedures using
performance qualified welders and wel ding operators. Procedures and

wel ders shall be qualified in accordance with ASVME BPV | X. Welding
procedures qualified by others, and wel ders and wel di ng operators
qualified by another enployer may be accepted as pernmitted by ASME B31.1
The Contracting O ficer shall be notified 24 hours in advance of tests
and the tests shall be perforned at the work site if practical. The

wel der or wel di ng operator shall apply his assigned synbol near each weld
he makes as a permanent record. Structural nenbers shall be welded in
accordance with Section 05055 WELDI NG STRUCTURAL

1.4 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather and contan nation
Proper protection and care of all material before, during, and after
installation shall be the Contractor's responsibility. Any materials
found to be damaged shall be replaced at the Contractor's expense

During installation, piping and simlar openings shall be capped to keep
out dirt and other foreign matter.

1.5 PRQJIECT/ SI TE CONDI TI ONS
1.5.1 Verification of D nensions

The Contractor shall beconme famliar with all details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perfornm ng any work

1.5.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to
indicate all offsets, fittings, and accessories that may be required

The Contractor shall carefully investigate the plunbing, fire protection
el ectrical, structural and finish conditions that would affect the work
to be perforned and arrange such work accordi ngly, furnishing required

of fsets, fittings, and accessories to neet such conditions. Equipnment,
ductwor k, and piping arrangenents shall fit into space allotted and all ow
adequat e acceptabl e clearances for installation, replacenent, entry,

servi cing, and mai ntenance

PART 2 PRODUCTS

2.1 STANDARD PRODUCTS
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2

2

Material s and equi pnment shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanshi p. The standard products shal
have been in satisfactory comrercial or industrial use for 2 years prior
to bid opening. The 2 year use shall include applications of equipnent
and materials under simlar circunstances and of similar size. The 2
years experience shall be satisfactorily conpleted by a product which has
been sold or is offered for sale on the comerci al market through
advertisenments, manufacturer's catal ogs, or brochures. Products having

|l ess than a 2 year field service record shall be acceptable if a
certified record of satisfactory field operation, for not |ess than 6000
hours exclusive of the manufacturer's factory tests, can be shown.
Products shall be supported by a service organi zati on. System conponents
shall be environmentally suitable for the indicated | ocations.

.2 NAMEPLATES

Maj or equi prnent i ncl udi ng conpressors, condensers, receivers, heat
exchanges, fans, cooling towers, punps and notors shall have the

manuf acturer's nanme, address, type or style, nodel or serial nunber, and
catal og nunber on a plate secured to the item of equipnment. Plates shal
be durabl e and | egi bl e throughout equipnment |ife and made of anodi zed
alumi num Plates shall be fixed in prom nent |ocations with nonferrous
screws or bolts.

.3 ELECTRI CAL WORK

El ectrical equipnent, notors, notor efficiencies, and wiring shall be in
accordance with Section 16415 ELECTRI CAL WORK, I NTERIOR. Electrica

not or driven equi pnent specified shall be provided conplete with notors,
notor starters, and controls. Electrical characteristics shall be as
shown, and unl ess otherw se indicated, all nmotors of 746 kW (1 hp) and
above with open, dripproof, totally enclosed, or explosion proof fan
cool ed encl osures, shall be high efficiency type. Field wiring shall be
in accordance with manufacturer's instructions. Each motor shall conform
to NEMA MG 1 and NEMA MG 2 and be of sufficient size to drive the

equi pment at the specified capacity wi thout exceedi ng the nanepl ate
rating of the notor. WMdtors shall be continuous duty with the enclosure
specified. Mtor starters shall be provided conplete with therm

overl oad protection and ot her appurtenances necessary for the notor
control indicated. Mtors shall be furnished with a magnetic
across-the-line or reduced voltage type starter as required by the

manuf acturer. Motor duty requirenents shall allow for maxi num frequency
start-stop operation and m ni nrum encountered interval between start and
stop. Modtors shall be sized for the applicable |oads. Mtor torque
shall be capabl e of accelerating the connected |oad within 20 seconds
with 80 percent of the rated voltage maintained at notor term nals during
one starting period. Mdtor bearings shall be fitted with grease supply
fittings and grease relief to outside of enclosure. Manual or automatic
control and protective or signal devices required for the operation
specified and any control wiring required for controls and devices

speci fied, but not shown, shall be provided

4 M SCELLANEOUS MATERI ALS

4.1 Gasket s
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Gaskets shall conformto ASTM F 104 - classification for conpressed sheet
with nitrile binder and acrylic fibers for maxi mum 370 degrees C (700
degrees F) service

2.4.2 Bolts and Nuts
Bolts and nuts, except as required for piping applications, shall be in
accordance with ASTM A 307. The bolt head shall be nmarked to identify
t he manufacturer and the standard with which the bolt conplies in
accordance with ASTM A 307

2.4.3 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS
SP- 69

2.4.4 Escut cheons
Escut cheons shall be chromiumplated iron or chrom um pl ated brass,

either one piece or split pattern, held in place by internal spring
tensi on or set screws.

2.4.5 Pressure and Vacuum Gauge
Gauge shall conformto ASME B40.1, Class 1, 2, or 3, Style X, Type | or
Il as required, 115 nm (4-1/2 inches) in dianmeter with phenolic or

netal case. Each gauge range shall be selected so that at normm
operating pressure, the needle is within the mddle-third of the range

2.4.6 Tenper ature Gauges
I ndustrial duty thernoneters shall be provided for the required
tenperature range. Thernonmeters shall have Celsius scale in 1 degree
graduations scale on a white face. The pointer shall be adjustable
2.4.6.1 St em Cased- G ass
St em cased- gl ass case shall be polished stainless steel or cast al unm num
229 mm (9 inches) long, with clear acrylic |lens, and non-nmercury filled
gl ass tube

Amendnent 32.4.6. 2 Li quid-, Solid-, and Vapor-Filled Dia

Li quid-, solid-, and vapor-filled dial type cases shall be not |ess than
89 mMm (3-1/2 inches), stainless steel or cast alum numwth clear

acrylic lens. Fill shall be nonnercury, suitable for encountered
cross-anbi ents, and connecting capillary tubing shall be doubl e-braided
bronze.

2.4.6.3 Ther mal Wel |

Thermal well shall be identical size, 15 or 20 nm (1/2 or 3/4 inch) NPT
connection, brass or stainless steel. Where test wells are indicated,
provi de captive plug-fitted type 15 mm (1/2 inch) NPT connection suitable
for use with either engraved stem or standard separabl e socket
thernoneter or thernostat. Extended neck thermal wells shall be of
sufficient length to clear insulation thickness by 25 mm
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2.4.7 Uni cel lul ar Pl astic Foam

Unicellular plastic foam shall be in accordance with ASTM C 534, Form T,
except that D-Factor shall not exceed 0.28 at 24 degrees C (75 degrees F)
nmean tenperature

2.4.8 Bird Screen

Screen shall be in accordance with ASTME 437, Type 1, Class 1, 2 by 2
mesh, 1.6 nm (0.063 inch) dianmeter alum numwire or 0.79 nm (0.031 inch)
di aneter stainless steel wire

2.5 UNI TARY EQUI PMENT, ROOM UNI'T

Amendment 32.5.1 Packaged Termi nal Unit

Unit shall be a through-the-wall nounted, heavy-duty comrercial grade,
factory assenbl ed and precharged heat punp unit. Unit shall be in
accordance with ARl 310/380 and UL 1995. Units shall be renpvable from

i nside the building for servicing without renoving the outside cabinet.
Unit shall have a noise rating in accordance with ARl 350 and not exceed 8
_____ bels while the entire unit is operating at any fan or conpressor
speed. Heat punp units shall contain a reversing valve to change unit to
heating cycle. An outdoor coil tenperature sensor shall be provided to
guard against coil freeze-up by either switching to suppl enental heat

only, or by cycling the conpressor to defrost the coil

2.5.2 Conpr essor

Conpressor shall be hernetically seal ed reciprocating, rotary, or scrol
type. Conpressor shall be fitted with permanent split capacitor notor,
overl oad protection, and vibration isolators. Conpressor shall be

prot ect ed agai nst hi gh di scharge pressure, |oss of charge, |ow voltage,
and short cycling.

2.5.3 Air-To-Refrigerant Coils

Evaporat or and condenser coils shall have copper or alum num tubes of 10
mm (3/8 inch) mininmumdianmeter with copper or alum numfins that are
mechani cally bonded or soldered to the tubes. Coils shall be protected
with a minimum 0.076 nm thick phenolic or vinyl coating. Casing shal
be gal vani zed steel or aluminum Contact of dissimlar netals shall be
avoi ded. Coils shall be tested in accordance with ASHRAE 15 at the
factory and be suitable for the working pressure of the installed system
Each coil shall be dehydrated and seal ed after testing and prior to
eval uation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit
shi pped with a hol ding charge shall be field charged. A condensate
renoval system shall be provided

2.5.4 Fans

I ndoor and outdoor fans shall be the centrifugal, direct driven type
Fans shall be statically and dynanically bal anced. Qutdoor fan shall be
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desi gned so that condensate will evaporate w thout drip, splash, or spray
on building exterior. |Indoor fan shall be provided with a mninmum
two-speed notor with built-in overload protection. Fan notors shall be
the inherently protected, permanent split-capacitor type.

2.5.5 Air Filters

Filters shall be of the sectional or panel cleanable type and be capable
of filtering the entire air supply.

2.5.6 Primary/ Suppl enment al Heat

Primary Suppl enental heat shall be provided as specified in paragraph
"Syst em Conponent s".

2.5.7 Anendnent 3 Cabi net Construction

Cabi net shall be free of visible fasteners, sharp protuberances and
edges. Encl osure sheet netal shall be a mininmumof 1.2 mm (18 gauge)
steel with a protective coating. Face panels shall be renovabl e and
shall provide full access to unit appurtenances. Access to controls
shall be without renoval of the face panel. Conditioned air shall

di scharge through adjustable |ouvers. Cabinet shall be thermally and
acoustically insulated with materials which conformto NFPA 90A. Units
shall be furnished with a prew red subbase. Subbase shall have |eveling
screws with provisions for renote unit control. Subbase shall be of 1.3
mm (18 gauge) galvanized steel construction with a protective coating to
mat ch that of the room cabinet. Paint and finishes shall conply with the
requi renents specified in paragraph "Factory Coating".

2.5.8 Anmendnent 3 Wall Sl eeve

Louver shall be stornproof type, constructed of anodi zed, stanped or
extruded alum num Sleeve shall be a water and airtight conpletely
i nsul at ed assenbly, with weather-resistant protective coating.

2.5.9 Unit Controls

Controls shall include an on-off switch, high and | ow selector switch for
both the heating and cooling node, nultiple speed fan cooling and heati ng
node, roomair fan switch, outside air danper control, and an adjustable
cooling and heating thernostat. Function and tenperature controls shall

be integral to unit.

2.6 Anendnent 3 UNI TARY EQUI PMENT, SPLIT SYSTEM
2.6.1 Anmendnent 3 Unit Controls

Unit shall be internally prewired with a 24 volt control circuit powered
by an internal transfornmer. Term nal bl ocks shall be provided for power
wiring and external control wiring. Unit shall have cutoffs for high
and | ow pressure, and |l ow oil pressure for conpressors with positive

di spl acenent oil punps, supply fan failure, and safety interlocks on all
servi ce panels. Head pressure controls shall sustain unit operation with
anbi ent tenperature of [6_ ] degrees C ([20__ ] degrees F).

Adj ust abl e-cycle tinmers shall prevent short-cycling. Miltiple
conpressors shall be staged by neans of a tine delay. Unit shall be
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internally protected by fuses or a circuit breaker in accordance with UL
1995. Low cost cooling shall be nmade possible by neans of a contro

circuit which will nodul ate danpers to provide 100 percent outside air
whi | e | ocki ng out conpressors.

2.7 EQUI PMENT EFFI CI ENCY
Unit shall have an efficiency as indicated on the draw ngs.
2.8 Amendnent 3 CONDENSI NG UNI' T

Units with capacities |less than 39.5 kW (135, 000 Btuh) shall produce a

mexi mum ARl sound rating of 86__ deci bel s when rated in accordance
with ARl 270. Units with capacities 39.5 kW (135,000 Btuh) or greater
shal |l produce a maxi num ARl sound rating of 86__ deci bel s when rated

in accordance with ARl 370. Each renote condenser coil shall be fitted
with a manual isolation valve and an access valve on the coil side
Saturated refrigerant condensing tenperature shall not exceed 49 degrees
C (120 degrees F) at 40 degrees C (95 degrees F) anmbient. Unit shal
be provided with | ow anbi ent condenser controls to ensure proper

operation in an anbient tenperature of 6__ degrees C (_20___ degrees
F). Fan and cabi net construction shall be provided as specified in
paragraph "System Conponents”. Fan and condenser notors shall have open

dri pproof encl osures.
2.8.1 Ai r - Cool ed Condenser

Unit shall be rated in accordance with ARl 460 and conformto the
requi rements of UL 1995. Unit shall be factory fabricated, tested,
packaged, and self-contained. Unit shall be conplete w th casing,
propeller or centrifugal type fans, heat rejection coils, connecting
pi ping and wiring, and all necessary appurtenances.

2.8.1.1 Connecti ons

I nterconnecting refrigeration piping, electrical power, and contro
wiring between the condensing unit and the indoor unit shall be provided
as required and as indicated. Electrical and refrigeration piping

term nal connections between condensing unit and evaporator units shal
be provided

2.8.1.2 Head Pressure Control and Liquid Subcooling

Low anbi ent control for multi-circuited units serving nore than one
evaporator coil shall provide i ndependent condenser pressure controls for
each refrigerant circuit. Controls shall be set to produce a m ni num of
95 degrees F saturated refrigerant condensing tenperature. Unit shall be
provided with a liquid subcooling circuit which shall ensure proper
liquid refrigerant flow to the expansi on device over the specified
application range of the condenser. Unit shall be provide with

manuf acturer's standard |iquid subcooling. Subcooling circuit shall be
liquid seal ed
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2

8.2 Condensi ng Coi

Coils shall have copper or alum numtubes of 10 mm (3/8 inch) m ninum

di ameter with copper or alum numfins that are nechanically bonded or

sol dered to the tubes. Coils shall be protected with a mninmm0.076 nmm
(3 ml) thick phenolic or vinyl coating. Casing shall be gal vani zed
steel or alum num Contact of dissimlar netals shall be avoided. Coils
shall be tested in accordance with ASHRAE 15 at the factory and be
suitable for the working pressure of the installed system Each coi
shall be dehydrated and seal ed after testing and prior to evaluation and
charging. Each unit shall be provided with a factory operating charge of
refrigerant and oil or a holding charge. Unit shipped with a hol di ng
charge shall be field charged. Separate expansion devices shall be

provi ded for each conpressor circuit.

.8.2.1 Unit Controls

The control system shall be conplete with required accessories for
regul ati ng condenser pressure by fan cycling, solid-state variable fan

speed, nodul ati ng condenser coil or fan danpers, flooding the condenser

or a conbination of the above. Unit nounted control panels or enclosures

shall be constructed in accordance with applicable requirements of NFPA 70
and housed in NEMA ICS 6, Class 1 or 3A enclosures. Controls shal

i nclude control transfornmer, fan notor starters, solid-state speed
control, tinme delay start-up, overload protective devices, interface

with | ocal and renpte conponents, and interconponent wiring to ternna

bl ock points.

.8.3 Conpr essor

Conpressor shall be direct drive, sem -hermetic or hernetic

reci procating, or scroll type capable of operating at partial |oad
conditions. Conpressor shall be capable of continuous operation down to
the | owest step of unloading as specified. Units 35 kW (10 tons) and

| arger shall be provided with capacity reduction devices to produce
automatic capacity reduction of at |east 50 percent. |f standard with

t he manufacturer, two or nore conpressors nay be used in lieu of a single
conpressor with unloading capabilities, in which case the conpressors
will operate in sequence, and each conpressor shall have an independent
refrigeration circuit through the condenser and evaporator. Each
conpressor shall start in the unl oaded position. Each conpressor shal
be provided with vibration isolators, crankcase heater, thernal

overl oads, and high pressure safety cutoffs and protection agai nst short
cycling.

.9 SYSTEM COVPONENTS

.9.1 Refrigerant and O

Refrigerant shall be one of the fluorocarbon gases. Refrigerants shal
have nunber designations and safety classifications in accordance with
ASHRAE 34. Refrigerants shall neet the requirements of ARl 700 as a
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m nimum Refrigerants shall have an Ozone Depletion Potential (ODP) of

| ess than or equal to 0.05. Contractor shall provide and install a

conpl ete charge of refrigerant for the installed system as recomended by
t he manufacturer. Except for factory sealed units, two conplete charges
of lubricating oil for each conpressor crankcase shall be furnished. One
charge shall be used during the system performance testing period
Fol l owi ng the satisfactory conpletion of the performance testing, the oi
shall be drained and replaced with a second charge. Lubricating oi

shall be of a type and grade recomended by the manufacturer for each
conpressor. Where color leak indicator dye is incorporated, charge shal
be in accordance with manufacturer's recomrendati on.

2.9.2 Fans

Fan wheel shafts shall be supported by either nmaintenance-accessible
lubricated antifriction bl ock-type bearings, or permanently |ubricated
ball bearings. Unit fans shall be selected to produce the cfmrequired
at the fan total pressure. Motor starters, if applicable, shall be
magneti c across-the-line type with a open dri pproof encl osure. Thernal
overl oad protection shall be of the manual or automatic-reset type. Fan
wheel s or propellers shall be constructed of alum num or gal vani zed

steel. Centrifugal fan wheel housings shall be of gal vani zed steel, and
both centrifugal and propeller fan casings shall be constructed of

al umi num or gal vani zed steel. Steel elenents of fans, except fan shafts,
shal |l be hot-di pped gal vani zed after fabrication or fabricated of mll
gal vani zed steel. Ml -galvanized steel surfaces and edges damaged or
cut during fabrication by form ng, punching, drilling, welding, or

cutting shall be recoated with an approved zinc-rich conpound. Fan
wheel s or propellers shall be statically and dynam cally bal anced
Direct-drive fan notors shall be of the nultiple-speed variety.
Belt-driven fans shall have adjustable sheaves to provide not |ess than 50
percent fan-speed adjustnment. The sheave size shall be selected so that
the fan speed at the approxi mate nidpoint of the sheave adjustnment will
produce the specified air quantity. Centrifugal scroll-type fans shal
be provided with streanmined orifice inlet and V-belt drive. Each drive
will be independent of any other drive. . V-belt driven fans shall be
mounted on a corrosion protected drive shaft supported by either
mai nt enance- accessi ble lubricated antifriction bl ock-type bearings, or
permanently lubricated ball bearings. Each drive will be independent of
any other drive. Drive bearings shall be protected with water slingers
or shields. V-belt drives shall be fitted with guards where exposed to
contact by personnel and [fixed pitch] [adjustable pitch] sheaves.

2.9.3 Pri mary/ Suppl emental Heati ng

2.9.3.1 Anmendnent 3 Water Coil

2.9.3.2 El ectric Heating Coi

Coi|l shall be an electric duct heater in accordance with UL 1995 and NFPA
70. Coil shall be duct- or unit-mounted. Coil shall be of the [nicke
chrom umresistor, single stage, strip] [nickel chrom umresistor, single
stage, strip or stainless steel, fin tubular] type. Coil shall be
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provided with a built-in or surface-nmounted high-linmt thernostat
interlocked electrically so that the coil cannot be energized unl ess the
fan is energized. Coil casing and support brackets shall be of

gal vani zed steel or alum num Coil shall be nounted to elim nate noise
from expansi on and contraction and be conpletely accessible for service

2.9.3.3 Gas Fired Heating Section

Gas fired heat exchanger shall be constructed of al unm nized steel
ceram c coated cold-rolled steel or stainless steel suitable for natura
gas fuel supply. Burner shall have direct spark or hot surface ignition
Val ve shall include a pressure regulator. Conbustion air shall be
supplied with a centrifugal conbustion air blower. Safety controls shal
include a flanme sensor and air pressure switch. Heater section shall be
mounted to elimnate noise from expansi on and contraction and shall be
conpletely accessible for service. Gas equipnment shall bear the AGA

| abel for the type of service involved. Burner shall be in accordance
wi th NFPA 54.

2.9.4 Air Filters

Air filters shall be listed in accordance with requirenents of UL 900,
except high efficiency particulate air filters of 99.97 percent
efficiency by the DOP Test Method shall be as |listed under the |abe
service and shall neet the requirenments of UL 586

2.9.4.1 Ext ended Surface Pl eated Panel Filters

Filters shall be 50 mm (2 inch) depth sectional type of the size

i ndi cated and shall have an average efficiency of 25 to 30 percent when
tested in accordance with ASHRAE 52.1. Initial resistance at 2.54 m's
(500 feet per mnute) wll not exceed 90 Pa (0.36 inches water gauge).
Filters shall be UL Class 2. Media shall be nonwoven cotton and
synthetic fiber mat. A wire support grid bonded to the nedia shall be
attached to a noisture resistant fiberboard franme. Four edges of the
filter media shall be bonded to the inside of the frame to prevent air
bypass and increase rigidity.

2.9.5 Coil Frost Protection

Each circuit shall be provided with a coil frost protection system which
is a manufacturer's standard. The coil frost protection systemshall use
a tenperature sensor in the suction line of the conpressor to shut the
conpressor off when coil frosting occurs. Tiners shall be used to
prevent the conpressor fromrapid cycling

2.9.5.1 Pressure Vessels

Pressure vessels shall conformto ASME BPV VIII Div 1 or UL 207, as
applicabl e for maxi mrum and m ni nrum pressure or tenperature encountered
Where referenced publications do not apply, pressure conponents shall be
tested at 1-1/2 tines design working pressure. Refrigerant wetted carbon
steel surfaces shall be pickled or abrasive blasted free of m |l scale,

cl eaned, dried, charged, and seal ed
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2.9.5.1. # Hot Gas Muffl er

Unit shall be selected by the manufacturer for maxi mnum noi se attenuation
Units rated for 100 kW (30 tons) capacity and under may be field
tunabl e type

2.9.5. 1. # Li qui d Recei ver

A liquid receiver shall be provided when a systenli s condenser or
conpressor does not contain a refrigerant storage capacity of at |east 20
percent in excess of a fully charged system Receiver shall be designed,
filled, and rated in accordance with the recommendati ons of ARl 495,
except as nodified herein. Receiver shall be fitted to include an inlet
connection; an outlet drop pipe with oil seal and oil drain where
necessary; two bull's-eye liquid | evel sight glass in same vertica

pl ane, 90 degrees apart and perpendicular to axis of receiver or externa
gauge glass with netal guard and automatic stop val ves; and purge,

charge, equalizing, pressurizing, plugged drain and service valves on the
inlet and outl et connections. Receiver shall be provided with a relief
val ve of capacity and setting in accordance with ASHRAE 15

2.9.5.2 I nternal Danpers

Danpers shall be parallel blade type with renewabl e bl ade seal s and be
integral to the unitary unit. Danper provisions shall be provided for
each outside air intake, exhaust, econom zer, and m xi ng boxes. Danpers
shal |l have automatic nodul ati on and operate as specified

2.9.5.3 M xi ng Boxes

M xi ng boxes shall match the base unit in physical size and shall include
equal | y-si zed openings, each capable of full air flow Arrangenent shal
be as indicated

2.9.5.4 Cabi net Construction

Casings for the specified unitary equi pnment shall be constructed of

gal vani zed steel or alum num sheet netal and gal vani zed or al um num
structural nenmbers. M ninmumthickness of single wall exterior surfaces
shall be 1.3 mm (18 gauge) galvanized steel or 1.8 mm (.071 inch) thick
al um numon units with a capacity above 70 kW (20 tons) and 1.0 nm (20
gauge) gal vani zed steel or 1.6 nmm (0.064 inch) thick alum numon units
with a capacity less than 70 kW (20 tons). Casing shall be fitted with
lifting provisions, access panels or doors, fan vibration isolators,

el ectrical control panel, corrosion-resistant conmponents, structura
support nenbers, insul ated condensate drip pan and drain, and interna
insulation in the cold section of the casing. Were doubl e-wal

i nsul ated construction is proposed, nininum exterior galvani zed sheet
nmetal thickness shall be 1.0 mm (20 gauge). Provisions to pernmt

repl acenent of mmjor unit conponents shall be incorporated. Penetrations
of cabinet surfaces, including the floor, shall be sealed. Unit shall be
fitted with a drain pan which extends under all areas where water may
accunul ate. Drain pan shall be fabricated from Type 300 stainl ess steel
gal vani zed steel with protective coating as required, or an approved
plastic material. Pan insulation shall be water inpervious. Extent and
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ef fectiveness of the insulation of unit air contai nment surfaces shal
prevent, within linmts of the specified insulation, heat transfer between
the unit exterior and anbient air, heat transfer between the two
conditioned air streans, and condensation on surfaces. | nsul ati on shal
conformto ASTM C 1071. Paint and finishes shall conply with the

requi renments specified in paragraph "Factory Coating”

2.9.5.4. # | ndoor Cabi net

I ndoor cabinets shall be suitable for the specified indoor service and
encl ose all unit conponents.

2.9.5. 4. # CQut door Cabi net
Qut door cabinets shall be suitable for outdoor service with a
weat hertight, insulated and corrosion-protected structure. Cabinets

constructed exclusively for indoor service which have been nodified for
out door service are not acceptable

2.9.6 | NSULATI ON
2.9.6.1 Field Installed I nsulation

Field installed insulation shall be as specified in Section 15250 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS

2.9.6.2 Factory Installed Insulation

Factory applied insulation shall be as specified for the equipnent to be
i nsul at ed except that refrigerant suction lines shall be insulated with

uni cellular plastic foam Insulation shall conply with the fire hazard
rating specified in Section 15250 THERMAL | NSULATI ON FOR MECHANI CAL
SYSTEMS

2.9.7 REFRI GERANT PI PI NG

Refri gerant piping, valves, fittings, and accessories shall conformto
the requirements of ASHRAE 15 and ASME B31.5, except as specified

2.9.7.1 St eel Pipe

Steel pipe for refrigerant service shall conformto ASTM A 53, Schedul e
40, Type E or S, Grades A or B. Type F pipe shall not be used

2.9.7.2 Joints and Fittings, Steel Pipe
Joints and fittings shall be steel butt-welding, socket-welding, or

mel | eabl e iron threaded type. Pipe shall be welded except that joints on
lines 50 mMm (2 inches) and smaller nmay be threaded. Threads shall be
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tapered type conform ng to ASME Bl1.20.1. The nualleable iron threaded
type fitting shall be of a weight corresponding to adjacent pipe

Fl anges and flange faces of fittings shall be tongue-and-groove type with
gaskets suitable for the refrigerant used; size 25 mm (1 inch) and
smal l er shall be oval, two-bolt type; size above 25 mm (1 inch), wup to
and including 100 mm (4 inches), shall be square four-bolt type; and
sizes over 100 mm (4 inches) shall be round

2.9.7.3 St eel Tubi ng

Steel tubing for refrigeration service shall be in accordance with ASTM A
334, Grade 1. Tubing with a nom nal dianmeter of 10 mm (3/8 inch) or 15
mm (1/2 inch) shall have a wall thickness of 1.22 mm (0.049 inches).
Tubing with a nom nal diameter of 20 mm (3/4 inch) through 50 nm (2

i nches) shall have a wall thickness of 1.62 mm (0.065 inches). Tubi ng
with a nonminal dianeter of 65 through 100 nm (2 1/2 inches through 4

i nches) shall have a wall thickness of 2.4 mm (0.095 inches). St ee
tubi ng shall be cold-rolled, electric-forged, wel ded-steel. One end of

the tubing shall be provided with a socket. Steel tubing shall be
cl eaned, dehydrated, and capped

2.9.7.4 Joints and Fittings, Steel Tubing

Joints and fittings shall be socket type provided by the steel tubing
manuf act urer.

2.9.7.5 Copper Tubi ng

Copper tubing shall conformto ASTM B 280 anneal ed or hard drawn as

requi red. Copper tubing shall be soft anneal ed where bending is required
and hard drawn where no bending is required. Soft anneal ed copper tubing
shall not be used in sizes larger than 35 mm (1-3/8 inches). Joints
shall be brazed except that joints on lines 22 nm (7/8 inch) and smaller
may be flared

2.9.7.6 Joints and Fittings, Copper Tubing

Copper tube joints and fittings shall be flare joint type with
short-shank flare, or solder-joint pressure type. Joints and fittings
for brazed joint shall be wought-copper or forged-brass sweat fittings.
Cast sweat-type joints and fittings shall not be allowed for brazed
joints.

2.9.7.7 Val ves

Val ves shall be pressure and tenperature rated for contained refrigerant
service and shall conply with ASME B31.5. Metals of construction shal
be ferrous or copper based. Atnosphere exposed val ve stens shall be
stainl ess steel or corrosion resistant netal plated carbon steel. Valve
body connections shall be brazed or wel ded socket, flanged or conbination
thereof. Threaded connections shall not be used, except in pilot
pressure or gauge |lines where nmai ntenance di sassenbly is required and
wel ded fl anges cannot be used. Valves shall be suitable for or fitted
with extended copper ends for brazing in-place w thout disassenbly.
Ferrous body valves shall be fitted with factory fabricated and brazed
copper transitions. To mininze system pressure drops, where
practicabl e, globe valves shall be angle body type, and straight |ine
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val ves shall be full port ball type. Control valve inlets shall be
fitted with integral or adapted strainer or filter where recomended or
requi red by manufacturer. Valves shall be cleaned and seal ed

noi sture-tight.

2.9.7.7. # Refri gerant-Stop Val ves

Val ves, in sizes through 15 mm (5/8 inch), shall be handwheel operated,
strai ght or angle, packless diaphragm gl obe type with back-seating stem
brazed ends, except where SAE flare or retained seal cap connections are
required. In sizes over 15 mm (5/8 inch), valves shall be gl obe or
angl e type, wench operated with ground-finish stens, or ball valves,
packed especially for refrigerant service, back seated, and provided with
seal caps. Refrigerant isolation and shut-off valves shall have retained
or captive spindles and facilities for tightening or replacenent of the
gl and packi ng under |line pressure as applicable. Stop valves shall have
back-seating plated steel stem bolted bonnet in sizes 25 mm (1-1/8
inches) OD and larger, integral or flanged transition brazed socket.

Val ves in sizes through 65 nm (2-1/2 inches) shall be end-entry body
assenbly, full-port, floating ball type, with equalizing orifice fitted
chrone plated ball, seats and seals of tetrafluoroethylene, chrone plated
or stainless steel stem and seal cap. 1In sizes 100 nm (4 inch) [|PS and
larger, and in smaller sizes where carbon steel piping is used, valve
bodi es shall be tongue and groove flanged and conplete with mating

fl ange, gaskets and bolting for socket or butt-weld connection. Purge,
charge and receiver valves shall be of manufacturer's standard
configuration.

2.9.7. 7. # Check Val ves

Val ve shall be designed for service application, spring-loaded type where
required, with resilient seat and with flanged body in sizes 15 nm (1/2
inch) and larger. Valve shall provide positive shut-off at 14 kPa (2
psi) differential pressure

2.9.7.7. # Li qui d Sol enoi d Val ves

Val ves shall conply with ARl 760 and be suitable for continuous duty with
applied voltages 15 percent under and 5 percent over noni nal rated

vol tage at maxi mum and m ni rum encountered pressure and tenperature
service conditions. Valves shall be direct-acting or pilot-operating
type, packl ess, except that packed stem seal capped, manual lifting
provi sions shall be furnished. Solenoid coils shall be noisture-proof,
UL approved, totally encapsul ated or encapsul ated and netal jacketed as
requi red. Valves shall have safe working pressure of 2760 kPa (400 psi)
and a maxi num operating pressure differential of at |east 1375 kPa (200
psi) at 85 percent rated voltage. Valves shall have an operating
pressure differential suitable for the refrigerant used

2.9.7.7. # Expansi on Val ves
Expansi on val ves conformto requirenents of ARl 750. Valve shall be of

t he di aphragm and spring type with internal or external equalizers, and
bul b and capillary tubing. Valve shall be provided with an externa

super heat adjustnment along with a seal cap. Internal equalizers nay be
utilized where flowing refrigerant pressure drop between outlet of the
valve and inlet to the evaporator coil is negligible and pressure drop

SECTI ON 15653 Page 24



Ft Hood DRRF Field & Tank Trails FHFTT
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0029

across the evaporator is less than the pressure difference correspondi ng
to 1 degrees C (2 degrees F) of saturated suction tenperature at
evaporator conditions. Bulb charge shall be determ ned by the

manuf acturer for the application and such that liquid will remain in the
bulb at all operating conditions. Gas limted |liquid charged val ves and
ot her val ve devices for limting evaporator pressure shall not be used
without a distributor or discharge tube or effective nmeans to prevent

| oss of control when bulb becones warner than valve body. Pilot-operated
val ves shall have a characterized plug to provide required nodul ati ng
control. A de-energized solenoid valve nmay be used in the pilot line to
close the main valve in lieu of a solenoid valve in the main liquid |ine
An isol atabl e pressure gauge shall be provided in the pilot line, at the
mai n val ve. Automatic pressure reducing or constant pressure regul ating
expansi on val ves may be used only where indicated or for constant
evapor at or | oads.

2.9.7.7. # Safety Relief Valve

Val ve shall be the two-way type. Single type valves shall be used only
where indicated. Valve shall bear the ASME code synbol. Valve capacity
shall be certified by the National Board of Boiler and Pressure Vesse

I nspectors. Valve shall be of an automatically reseating design after
activation.

2.9.7.7. # Evaporator Pressure Regul ators, Direct-Acting

Val ve shall include a diaphragnf spring power assenbly, external pressure
adj ustment with seal cap, and pressure gauge port. Valve shall nmaintain
a constant inlet pressure by balancing inlet pressure on diaphragm

agai nst an adjustable spring load. Pressure drop at system design | oad
shall not exceed the pressure difference corresponding to a 1 degrees C
change in saturated refrigerant tenperature at evaporator operating
suction tenperature. Spring shall be selected for indicated maxi num

al |l owabl e suction pressure range

2.9.7.7. # Refri gerant Access Val ves

Refri gerant access val ves and hose connections shall be in accordance
with ARl 720.

2.9.7.8 Accessori es
2.9.7.9 Filter Driers

Driers shall conformto ARl 710. Sizes 15 mm (5/8 inch) and |arger

shall be the full flow replaceable core type. Sizes 12 mm (1/2 inch)
and small er shall be the sealed type. Cores shall be of suitable
desiccant that will not plug, cake, dust, channel, or break down, and
shall renove water, acid, and foreign nmaterial fromthe refrigerant.
Filter driers shall be constructed so that none of the desiccant wll
pass into the refrigerant lines. Mninmmbursting pressure shall be 10.3
MPa (1,500 psi).

2.9.7.9. # Sight dass and Liquid Level Indicator

a. Assenbly and Conponents: Assenbly shall be pressure- and
tenperature-rated and constructed of materials suitable for the
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service. G ass shall be borosilicate type. Ferrous conmponents
subj ect to condensation shall be el ectro-gal vani zed.

b. Gauge dass: Gauge glass shall include top and bottomisolation
valves fitted with automati c checks, and packing foll owers;
red-line or green-line gauge gl ass; el astonmer or polynmer packing
to suit the service; and gauge gl ass guard.

c. Bull's-Eye and Inline Sight dass Reflex Lens: Bull's-eye and
inline sight glass reflex lens shall be provided for dead-end
liquid service. For pipe line nounting, two plain I enses in one
body suitable for backlighted view ng shall be provided.

d. Moisture Indicator: Indicator shall be a self-reversible action
nmoi sture reactive, color changing nedia. Indicator shall be
furnished with full-color-printing tag containing color, noisture
and tenperature criteria. Unless otherw se indicated, the
nmoi sture indicator shall be an integral part of each
correspondi ng sight gl ass.

2.9.7.9. # Vi brati on Danpeners
Danpeners shall be of the all-netallic bellows and woven-wire type
2.9.7.9. # Fl exi bl e Pi pe Connectors

Connector shall be pressure and tenperature rated for the service in
accordance with ASHRAE 15 and ASME B31.5. Connector shall be a conposite
of interior corrugated phosphor bronze or Type 300 Series Stainless
steel, as required for fluid service, with exterior reinforcenent of
bronze, stainless steel or nonel wire braid. Assenbly shall be
constructed with a safety factor of not less than 4 at 150 degrees C (300

degrees F). Unl ess otherwi se indicated, the length of a flexible
connector shall be as recomended by the manufacturer for the service
i nt ended.

2.9.7.9. # Strainers

Strainers used in refrigerant service shall have brass or cast iron body,
Y-or angle-pattern, cleanable, not |ess than 60-nmesh noncorrodi hg screen
of an area to provide net free area not less than ten tines the pipe

di ameter with pressure rating conpatible with the refrigerant service
Screens shall be stainless steel or nonel and reinforced spring-I|oaded
wher e necessary for bypass-proof construction.

2.9.7.9. # Brazing Materials

Brazing materials for refrigerant piping shall be in accordance with AWS
A5.8, Classification BCuP-5

2.9.8 DRAI N AND M SCELLANEQUS PI PI NG
Pi ping, fittings, valves and accessories for drain and m scel | aneous
services shall be in accordance with Section 15400 PLUMBI NG, CGENERAL
PURPOSE

2.9.9 FABRI CATI ON
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2.9.9.1 Fact ory Coati ng

Unl ess ot herw se specified, equipnent and conponent itens, when
fabricated fromferrous netal, shall be factory finished with the

manuf acturer's standard finish, except that itens |ocated outside of
bui |l di ngs shall have weather resistant finishes that will w thstand 125
hours exposure to the salt spray test specified in ASTM B 117 using a 25
percent sodiumchloride solution. |Imediately after conpletion of the
test, the specinen shall show no signs of blistering, winkling,
cracking, or loss of adhesion and no sign of rust creepage beyond 3 nm
on either side of the scratch mark. Cut edges of gal vani zed surfaces
where hot-di p gal vani zed sheet steel is used shall be coated with a
zinc-rich coating conformng to ASTM D 520, Type |

2.9.9.2 Field Painting

Painting required for surfaces not otherw se specified, and finish
painting of itens only prinmed at the factory are specified in Section
09900PAI NTI NG, GENERAL

2.9.9.2. # Col or Codi ng

Col or coding for piping identification is specified in Section 09900
PAI NTI NG, GENERAL

2.9.9.2. # Col or Codi ng Schene

A col or coding schene for |ocating hidden piping shall be in accordance
with Section 15400 PLUMBI NG GENERAL PURPOSE

PART 3 EXECUTI ON
3.1 I NSTALLATI ON

Work shall be performed in accordance with the manufacturer’'s published
di agranms, recomendati ons, and equi prment warranty requirenents. \Were
equi pnment is specified to conformto the requirenments of ASME BPV VI |
Div 1 and ASME BPV | X, the design, fabrication, and installation of the
system shall conformto ASME BPV VIII Div 1 and ASME BPV | X.

3.1.1 Equi prent

Refrigeration equi pnent and the installation thereof shall conformto
ASHRAE 15. Necessary supports shall be provided for all equipnment,
appurtenances, and pipe as required, including frames or supports for
conpressors, punps, cooling towers, condensers, and simlar itens.
Conpressors shall be isolated fromthe building structure. |f mechanica
vibration isolators are not provided, vibration absorbing foundations
shall be provided. Each foundation shall include isolation units

consi sting of machine and floor or foundation fastenings, together with
internmedi ate isolation material. Oher floor-nounted equi pnent shall be
set on not |less than a 150 mm concrete pad doweled in place. Concrete
foundations for floor nmounted punps shall have a mass equivalent to three
times the weight of the conmponents, punp, base plate, and notor to be
supported. In lieu of concrete pad foundation, concrete pedestal block
with isolators placed between the pedestal block and the floor nay be
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provi ded. Concrete pedestal block shall be of mass not |ess than three
times the conbi ned punp, notor, and base weights. |Isolators shall be
sel ected and si zed based on | oad-bearing requirenments and the | owest
frequency of vibration to be isolated. Lines connected to punps nounted
on pedestal bl ocks shall be provided with flexible connectors.
Foundati on draw ngs, bolt-setting information, and foundation bolts shal
be furnished prior to concrete foundation construction for all equipnent
i ndi cated or required to have concrete foundations. Concrete for
foundations shall be as specified in Section 03300 CAST-1 N PLACE
STRUCTURAL CONCRETE. Equi prment shall be properly |eveled, aligned, and
secured in place in accordance with manufacturer's instructions.

3.1.2 Mechani cal Room Ventil ation

Mechani cal roonms containing refrigeration conponents or equi pnent shal
be ventilated to the outdoors as indicated. Refrigerant relief device
vent piping which is not returned to the systemshall be routed to the
at nosphere as indicated. Relief piping shall be supported independently
of relief device and braced agai nst reaction forces. The ventilation
system shall be in accordance with Section 15895 Al R SUPPLY,

DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

3.1.3 Refrigeration Piping

Unl ess otherw se specified, pipe and fittings installation shall conform
to requirenments of ASME B31.5. Pipe shall be cut accurately to
nmeasurenent established at the jobsite and worked into place w thout
springing or forcing. Cutting or otherw se weakening of the building
structure to facilitate piping installation will not be pernmitted without
written approval. Pipes shall be cut square, shall have burrs renpoved by
reanmi ng, and shall be installed in a manner to permt free expansi on and
contraction without danmage to joints or hangers. Filings, dust, or dirt
shall be wiped frominterior of pipe before connections are made.

3.1.3.1 Di rectional Changes

Changes in direction shall be made with fittings, except that bending of
pi pe 100 mMm (4 inches) and smaller will be permtted, provided a pipe
bender is used and w de-sweep bends are fornmed. The centerline radius of
bends shall not be less than 6 dianeters of the pipe. Bent pipe show ng
ki nks, wrinkles, or other malformations will not be accepted

3.1.3.2 Functi onal Requirenents

Pi ping shall be installed 4 nm per neter of pipe in the direction of
flow to ensure adequate oil drainage. Open ends of refrigerant |lines or
equi pment shall be properly capped or plugged during installation to keep
nmoi sture, dirt, or other foreign material out of the system Piping
shall remain capped until installation. Equipnment piping shall be in
accordance with the equi pnent manufacturer's recommendati ons and the
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contract draw ngs.
3.1.3.3 Manual Val ves

St op val ves shall be installed on each side of each piece of equipnent
such as conpressors, condensers, evaporators, receivers, and other
simlar itens in nultiple-unit installation, to provide partial system
i solation as required for maintenance or repair. Angle and gl obe val ves
shall be installed with stenms horizontal unless otherw se indicated
Bal |l val ves shall be installed with stens positioned to facilitate
operation and mai ntenance. |Isolating valves for pressure gauges and
switches shall be external to thermal insulation. Safety switches shal
not be fitted with isolation valves. Thermal wells for insertion
thernmoneters and thernostats shall extend beyond thermal insulation
surface not |less than 25 mm Filter dryers having access ports nay be
consi dered a point of isolation. Purge valves shall be provided at al
poi nts of systens where accunul ated noncondensi bl e gases woul d prevent
proper system operation. Valves shall be furnished to match |ine size,
unl ess ot herwi se indicated or approved

3.1.3.4 Expansi on Val ves

Expansi on val ves shall be installed with the thernostatic expansion val ve
bul b located on top of the suction |ine when the suction line is |ess
than 54 mm (2-1/8 inches) in dianeter and at the 4 o' clock or 8 o' clock
position on lines larger than 54 mm (2-1/8 inches). The bulb shall be
securely fastened with two clanps. The bulb shall be insulated. The

bul b shall installed in a horizontal portion of the suction line, if
possible, with the pigtail on the bottom |[If the bulb nust be installed
in a vertical line, the bulb tubing shall be facing up

3.1.3.5 Val ve I dentification

Each system val ve, including those which are part of a factory assenbly,
shall be tagged. Tags shall be in al phanuneric sequence, progressing in
direction of fluid flow. Tags shall be enbossed, engraved, or stanped

pl astic or nonferrous netal of various shapes, sized approximtely 34 mm
(1-3/8 inch) dianeter, or equival ent dinension, substantially attached
to a conponent or imrediately adjacent thereto. Tags shall be attached
with nonferrous, heavy duty, bead or link chain, 14 gauge annealed wre,
nyl on cabl e bands or as approved. Tag nunbers shall be referenced in
Operati on and Mai ntenance Manual s and system di agr ans.

3.1.3.6 Vi brati on Danpers

Vi brati on danper shall be provided in the suction and discharge |lines on
spring nmounted conpressors. Vibration danpers shall be installed
parallel with the shaft of the conpressor and be anchored firmy at the
upstream end on the suction line and the downstream end in the discharge
line.

3.1.3.7 Strainers
Strainers shall be provided i medi ately ahead of sol enoid val ves and

expansi on devices and where indicated. Strainers may be an integral part
of the expansion val ve.
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3.1.3.8 Filter Dryer

Aliquid line filter dryer shall be provided on each refrigerant circuit

| ocated such that all liquid refrigerant passes through a filter dryer
Dryers shall be sized in accordance with the manufacturers
recomendations. A dryer shall be installed such that it can be isolated
fromthe system the isolated portion of the system evacuated, and the
filter dryer replaced. Dryers shall be installed in the horizonta
position except replaceable core filter dryers may be installed in the
vertical position with the access flange on the bottom

3.1.3.9 Sight d ass

A nmoisture indicating sight glass shall be installed in all refrigerant
circuits down streamof filter dryers and where indicated. Sight glass
shall be full l|ine size

3.1.3.10 Fl exi bl e Connectors

Fl exi ble nmetallic connectors shall be installed perpendicular to |line of
noti on being isolated. Piping for equipnent with bidirectional notion
shall be fitted with two flexible connectors, in perpendicul ar pl anes.

Rei nforced el astoner flexible connectors shall be installed in accordance
with manufacturer's instructions. Piping guides and restraints rel ated
to flexible connectors shall be provided as required

3.1. 4 Ther nonet ers

Thernmoneters located within 1.5 m of floor nay be rigid stemtype

VWhere thermal well is |ocated above 1.5 m above floor, thernoneter shal
be uni versal adjustable angle type or renpte elenent type to 2.1 m above
floor and renpte el ement type where thermal well is 2.1 m or nore above
floor. Thernonmeters shall be | ocated in coolant supply and return or
waste |ines at each heat exchanger, condenser water |ines entering and

| eavi ng the condenser, at each automatic tenperature control device

wi thout an integral thernometer, refrigerant liquid line |eaving
receiver, refrigerant suction |ine at each evaporator or |iquid cooler
and where indicated or required for proper operation of equipnent.

3.1.5 Pi pi ng Supports

Refri gerant pipe supports shall be in accordance with ASME B31l.5

Hangers used to support piping 50 nm (2 inches) and larger shall be
fabricated to permt adequate adjustnent after erection while stil
supporting the load. Pipe guides and anchors shall be installed to keep
pi pes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to
vertical novenent, when operating tenperatures exceed anbi ent

t enperatures, shall be supported by variable spring hangers and supports
or by constant support hangers.

3.1.5.1 Structural Attachnents

Attachnent to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. |Inserts
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and anchors shall be applied with a safety factor not less than 5
Supports shall not be attached to netal decking. Msonry anchors for
overhead applications shall be constructed of ferrous materials only.
Material used for support shall be as specified under Section 05210
STRUCTURAL STEEL

3.1.6 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS
SP-69, except as nodified herein. Pipe hanger types 5, 12, and 26 shal
not be used.

3.1.6.1 Hanger s

Type 3 shall not be used on insulated piping. Type 24 may be used only
on trapeze hanger systens or on fabricated franes.

3.1.6.2 I nserts

Type 18 inserts shall be secured to concrete forns before concrete is
pl aced. Continuous inserts which allow nore adjustnments nmay be used if
they ot herwi se neet the requirenents for Type 18 inserts.

3.1.6.3 C-C anps

Type 19 and 23 C-cl anps shall be torqued per MSS SP-69 and have both
| ocknuts and retaining devices, furnished by the manufacturer
Fi el d-fabricated C-clanp bodies or retaining devices are not acceptable

3.1.6.4 Angl e Attachnents

Type 20 attachnents used on angl es and channels shall be furnished with
an added mal | eabl e-iron heel plate or adapter

3.1.6.5 Saddl es and Shi el ds

Where Type 39 saddl e or Type 40 shield are permitted for a particul ar
pi pe attachnment application, the Type 39 saddl e, connected to the pipe,
shall be used on all pipe 100 mm (4 inches) and |arger when the
tenmperature of the nmediumis 16 degrees C or higher. Type 40 shields
shall be used on all piping less than 100 mm (4 inches) and all piping
100 mm (4 inches) and larger carrying nmedium|ess than 16 degrees C. A
hi gh density insulation insert of cellular glass shall be used under the
Type 40 shield for piping 50 nm (2 inches) and |arger

3.1.6.6 Hori zontal Pi pe Supports
Hori zontal pipe supports shall be spaced as specified in MSS SP-69 and a
support shall be installed not over 300 mm fromthe pipe fitting joint
at each change in direction of the piping. Pipe supports shall be spaced
not over 1.5 m apart at valves. [Pipe hanger |oads suspended from stee
joist with hanger | oads between panel points in excess of 222 N (50
pounds) shall have the excess hanger | oads suspended from panel points.]

3.1.6.7 Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at sl ab-on-grade,
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and at intervals of not nbre than 4.5 m not nore than 2.4 m from end
of risers, and at vent term nations.

3.1.6.8 Pi pe Cui des

Type 35 gui des using, steel, reinforced polytetrafl uoroethylene (PTFE) or
graphite slides shall be provided where required to allow | ongitudi na
pi pe novenent. Lateral restraints shall be provided as required. Slide
materials shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered

3.1.6.9 Steel Slides

Where steel slides do not require provisions for restraint of |latera
nmovenent, an alternate guide nethod nmay be used. On piping 100 nm (4

i nches) and larger, a Type 39 saddle shall be used. On piping under 100
mm (4 inches), a Type 40 protection shield may be attached to the pipe
or insulation and freely rest on a steel slide plate.

3.1.6.10 H gh Tenperature CGuides with Cradles

Where there are high systemtenperatures and welding to piping is not
desirable, then the Type 35 guide shall include a pipe cradle, welded to
the guide structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at |east 100 nm or by an anopunt
adequate for the insulation, whichever is greater

3.1.6.11 Mul ti pl e Pipe Runs

In the support of nultiple pipe runs on a common base nenber, a clip or
clanp shall be used where each pipe crosses the base support nemnber.
Spaci ng of the base support nenbers shall not exceed the hanger and
support spacing required for an individual pipe in the nultiple pipe run

3.1.7 Pi pe Alignnment Gui des

Pi pe alignnment guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recomrended by the manufacturer for
expansion joints, not to exceed 1.5 m on each side of each expansion
joint, and in lines 100 mMmm (4 inches) or smaller not nore than 2 feet on
each side of the joint.

3.1.8 Pi pe Anchors

Anchors shall be provi ded wherever necessary or indicated to |ocalize
expansi on or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective manner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during
installation or by the weight of expansion of the pipeline. Were pipe
and conduit penetrations of vapor barrier sealed surfaces occur, these
itenms shall be anchored i medi ately adjacent to each penetrated surface,
to provide essentially zero novenent within penetration seal. Detailed
drawi ngs of pipe anchors shall be subnmitted for approval before

i nstall ati on.
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3

1.9 Pi ping Identification

Each piping systemand direction of fluid flow shall be identified in
accordance with applicable provisions of ANSI Al13.1 with col or coded,
wat er, noisture and broad-spectrumtenperature resistant, plastic |abels.

.1.10 Met al Duct wor k

Installation shall be in accordance wi th SMACNA- 06 unl ess ot herw se

i ndi cated. Duct supports for sheet nmetal ductwork shall be in accordance
with SMACNA- 06, unl ess ot herw se specified. Friction beam cl anps

i ndi cated in SMACNA-06 will not be used. Supports on the risers shal
allow free vertical novenent of the duct. Supports shall be attached
only to structural fram ng nenbers and concrete slabs. Supports shal

not be anchored to netal decking unless a neans is provided and approved
for preventing the anchor from puncturing the netal decking. Were
supports are required between structural franm ng nmenbers, suitable
internmediate netal fram ng shall be provided. Where C-clanps are used,
retai ner clips shall be provided

.1.11 Field Applied Insulation

Field applied insulation shall be as specified in Section 15250 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS

.1.12 Factory Applied Insulation

Refrigerant suction |lines between an evaporator and conpressors
Refri gerant punps and exposed chilled water lines shall be insulated with
not less than 19 mm (3/4 inch) thick unicellular plastic foam

.1.13 Framed I nstructions

Framed instructions shall be framed under glass or |am nated plastic and
be posted where directed. Instructions shall include equipnent |ayout,
wiring and control diagrans, piping, valves and control sequences, and
typed condensed operation instructions. The condensed operation

i nstructions shall include preventative maintenance procedures, nethods
of checking the system for normal and safe operation, and procedures for
safely starting and stopping the system The instructions shall be

post ed before acceptance testing of the system

.2 TESTS

Tests shall be conducted in the presence of the Contracting O ficer
Uilities for testing shall be provided as specified in the SPECI AL
CONTRACT REQUI REMENTS. Water and electricity required for the tests wll
be furnished by the Governnent. Any nmaterial, equipnent, instrunents,
and personnel required for the test shall be provided by the Contractor
The services of a qualified technician shall be provided as required to
performall tests and procedures indicated herein. Field tests shall be
coordinated with Section 15990 TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC
SYSTEMS
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3.2.1 Refri gerant System

After all conponents of the refrigerant system have been installed and
connected, the entire refrigeration systemshall be subjected to a
pneumati c test as described herein

3.2.1.1 Prelim nary Procedures

Prior to pneumatic testing, equipnent which has been factory tested and
refrigerant charged as well as equi pnent which could be danaged or cause
personnel injury by inposed test pressure, positive or negative, shall be
isolated fromthe test pressure or renoved fromthe system Safety
relief valves and rupture discs, where not part of factory seal ed
systens, shall be renpoved and openi ngs capped or plugged

3.2.1.2 Pneumati c Test

Pressure control and excess pressure protection shall be provided at the
source of test pressure. Valves shall be w de open, except those |eading
to the atnosphere. Test gas shall be dry nitrogen, with m nus 55 degrees
C (mnus 70 degree F) dewpoint and less than 5 ppmoil. Test pressure
shall be applied in two stages before any refrigerant pipe is insul ated
or covered. First stage test shall be at 69 kPa (10 psi) wth every
joint being tested with a thick soap or color indicating solution

Second stage tests shall raise the systemto the nininum refrigerant

| eakage test pressure specified in ASHRAE 15 with a nmaxi numtest pressure
25 percent greater. Pressure above 690 KPa (100 psig) shall be raised
in 10 percent increnents with a pressure acclimtizing period between
increments. The initial test pressure shall be recorded along with the
anbi ent tenperature to which the systemis exposed. Final test pressures
of the second stage shall be maintained on the systemfor a m ninmum of 24
hours. At the end of the 24 hour period, the system pressure will be
recorded along with the anbient tenperature to which the systemis
exposed. A correction factor of 2 kPa (0.3 psi) wll be allowed for
each degree C (F) change between test space initial and final anbient
tenmperature, plus for increase and mnus for a decrease. |If the
corrected system pressure is not exactly equal to the initial systemtest
pressure, then the system shall be investigated for |leaking joints. To
repair |eaks, the joint shall be taken apart, thoroughly cl eaned, and
reconstructed as a new joint. Joints repaired by caul king, renelting, or
back-wel di ng\ brazi ng shall not be acceptable. Follow ng repair, the
entire systemshall be retested using the pnuenmatic tests descri bed
above. The entire system shall be reassenblied once the pneunatic tests
are satisfactorily conpl eted

3.2.1.3 Evacuati on Test

Fol | owi ng satisfactory conpletion of the pneunatic tests, the pressure
shall be relieved and the entire system shall be evacuated to an absolute
pressure of 300 micronmeters. During evacuation of the system the

anbi ent tenperature shall be higher than 2 degrees C. No nore than one
system shal |l be evacuated at one tine by one vacuum punp. Once the

desi red vacuum has been reached, the vacuumline shall be closed and the
system shall stand for 1 hour. |If the pressure rises over 500

m cronmeters after the 1 hour period, then the system shall be evacuated
again down to 300 microneters and |l et set for another 1 hour period. The
system shal |l not be charged until a vacuum of at |east 500 micronmeters is
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mai ntai ned for a period of 1 hour without the assistance of a vacuum
line. |If during the testing the pressure continues to rise, check the
system for | eaks, repair as required, and repeat the evacuation
procedure. During evacuation, pressures shall be recorded by a

t hernocoupl e-type, electronic-type, or a calibrated-mcroneter type gauge

3.2.1. 4 System Chargi ng and Startup Test

Fol | owi ng satisfactory conpletion of the evacuation tests, the system
shall be charged with the required anount of refrigerant by raising
pressure to normal operating pressure and in accordance with

manuf acturer's procedures. Follow ng charging, the system shall operate
with high-side and | ow side pressures and corresponding refrigerant
tenperatures, at design or inproved values. The entire systemshall be
tested for | eaks. Fluorocarbon systens shall be tested with halide torch
or electronic |eak detectors.

3.2.1.5 Refri gerant Leakage

If arefrigerant leak is discovered after the system has been charged,
the | eaking portion of the systemshall imediately be isolated fromthe
remai nder of the systemand the refrigerant punped into the system
receiver or other suitable container. Under no circunstances shall the
refrigerant be discharged into the atnosphere

3.2.1.6 Contractor's Responsibility

The Contractor shall, at all times during the installation and testing of
the refrigeration system take steps to prevent the rel ease of
refrigerants into the atnosphere. The steps shall include, but not be
limted to, procedures which will mnimze the release of refrigerants to
t he atnosphere and the use of refrigerant recovery devices to renove
refrigerant fromthe system and store the refrigerant for reuse or
reclaim At no tinme shall nore than 85 g (3 ounces) of refrigerant be
rel eased to the atnosphere in any one occurrence. Any system | eaks
within the first year shall be repaired in accordance with the

requi renments herein at no cost to the Governnent including materi al

| abor, and refrigerant if the leak is the result of defective equipnent,
material, or installation

3.2.2 System Per fornmance Tests

After the foregoing tests have been conpleted and before each
refrigeration systemis accepted, tests to denonstrate the genera
operating characteristics of all equi pnent shall be conducted by a

regi stered professional engineer or an approved manufacturer's start-up
representative experienced in systemstart-up and testing, at such tines
as directed. Tests shall cover a period of not |less than 8 hours for
each system and denonstrate that the entire systemis functioning in
accordance with the drawi ngs and specifications. Corrections and

adj ustments shall be made as necessary and tests shall be re-conducted to
denonstrate that the entire systemis functioning as specified. Prior to
acceptance, service valve seal caps and bl anks over gauge points shall be
installed and tightened. Any refrigerant |ost during the system startup
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shall be replaced. |If tests do not denpnstrate satisfactory system
performance, deficiencies shall be corrected and the system shall be
ret est ed.

3.3 CLEANI NG AND ADJUSTI NG
3.3.1 Duct wor k

Prior to testing, inside of ducts, plenuns, and casing shall be

t horoughly cl eaned of all debris and blown free of small particles of
rubbi sh and dust and then vacuum cl eaned before installing outlet faces.
Tenporary filters shall be provided for fans that are operated during
construction. New filters shall be installed after all construction dirt
has been renoved fromthe building and the ducts, plenum casings, and
other itenms specified have been vacuum cl eaned. Fans shall be adjusted
to the speed indicated by the nmanufacturer to neet specified conditions.

3.3.2 Equi prent

Equi prrent shall be wiped clean, with all traces of oil, dust, dirt, or
pai nt spots renoved. System shall be maintained in this clean condition
until final acceptance. Bearings shall be |lubricated with oil or grease
as recommended by the manufacturer. Belts shall be tightened to proper
tension. Control valves and other niscellaneous equi pnent requiring

adj ustment shall be adjusted to setting indicated or directed

3.3.3 Testing, Adjusting, and Bal anci ng

Testing, adjusting, and bal ancing shall be as specified in Section 15990
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS

3.4 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
desi gnated by the Contracting Oficer. The training period shall consi st
of a total four hours of normal working time and start after the system
is functionally conpleted but prior to final acceptance tests. The field
instructions shall cover all of the itens contained in the operation and
mai nt enance manual s as well as dempnstrations of routine maintenance
oper ati ons.

-- End of Section --
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PART 1 GENERAL

1.

1 REFERENCES

SECTI ON 16370

ELECTRI CAL DI STRI BUTI ON SYSTEM AERI AL

01/93

The publications listed below forma part of this specification to the

extent referenced.

desi gnation only.

The publications are referred to in the text by basic

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANS|I C135.1

ANS| C135.2

ANSI C135.4

ANSI C135. 14

ANSI C135. 22

ANSI 6.1

(1979) Gal vani zed Steel Bolts and Nuts for
Over head Line Construction

(1987) Threaded Zi nc-Coated Ferrous
Strand- Eye Anchor Rods and Nuts for
Over head Line Construction

(1987) Zinc-Coated Ferrous Eyebolts and
Nuts for Overhead Line Construction

(1979) Staples with Rolled or Slash Points
for Overhead Line Construction

(1988) Zi nc-Coated Ferrous Pol e-Top
Insulator Pins with Lead Threads for
Over head Li ne Construction

(1992) Specifications and Dinensions for
Wod Pol es

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M

ASTM A 153/ A 153M

ASTM A 475

ASTM A 575

ASTM A 576

ASTM B 1

(1997ael) Zinc (Hot-Di p Gl vani zed)
Coatings on Iron and Steel Products

(1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1998) Zinc-Coated Steel Wre Strand

(1996) Steel Bars, Carbon, Merchant
Quality, M G ades

(1990b; R 1995) Steel Bars, Carbon,
Hot - Wought, Special Quality

(1995) Hard-Drawn Copper Wre
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ASTM

ASTM

ASTM

ASTM

AWPA

AWPA

AWPA

AWPA

AWPA

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

B 8

B 398

B 399

B 416

(1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1997) Alumi num Al |l oy 6201-T81 Wre for
El ectri cal Purposes

(1997) Concentric-Lay- Stranded
Al um num Al | oy 6201-T81 Conductors

(1998) Concentric-Lay- Stranded
Al um num Cl ad Steel Conductors

AMERI CAN WOOD- PRESERVERS' ASSCC!I ATI ON ( AWPA)

cA

P1/ P13

P5

P8

P9

I NSTI TUTE OF ELECTRI CAL

C62.1

C62. 2

C62. 11

Std 81

Std 100

(1995) Poles - Preservative Treatnent by
Pressure Processes

(1995) Standard for Coal Tar Creosote for
Land and Fresh Water and Marine (Coast al
Wat er Use)

(1997) Standards for Waterborne
Preservatives

(1997) Standards for Q| -Borne
Preservatives

(1997) Standards for Solvents for O ganic
Preservative Systens

AND ELECTRONI C ENG NEERS (| EEE)
(1997) National Electrical Safety Code

(1989; R 1994) Surge Arresters for AC
Power Circuits

(1987; R 1994) Guide for the Application
of Gapped Silicon-Carbide Surge Arresters
for Alternating Current Systens

(1998) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

(1983) Guide for Measuring Earth
Resistivity, Gound | npedance, and Earth
Surface Potentials of a Gound System
(Part 1)

(1996) | EEE Standard Dictionary of
El ectrical and El ectronics Terns
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEVA LA 1 (1992) Surge Arresters

NEMVA SG 2 (1993) Hi gh Vol tage Fuses

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 70 (1999) National Electrical Code

UNDERWRI TERS LABCRATORI ES (UL)

UL 467 (1993; Rev thru Aug 1996) Groundi ng and
Bondi ng Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

UL 486B (1997; Rev Jun 1997) Wre Connectors for

Use with Al um num Conductors

1.2 GENERAL REQUI REMENTS

1.2.1 Ter m nol ogy
Term nol ogy used in this specification is as defined in IEEE Std 100.

1.3 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
Manuf acturer's Catal og; FIO
Catal og cuts, brochures, circulars, specifications, product data, and
printed information in sufficient detail and scope to verify conpliance
with the requirenents of the contract docunents.
Mat eri al, Equi pnent, and Fixture Lists; FIQ
A conplete item zed listing of equiprment and materials proposed for
i ncorporation into the work. Each entry shall include the item nunber, the
gquantity of itens proposed, and the nane of the manufacturer of the item

SD- 04 Dr awi ngs

El ectrical Distribution System FIQ

Detail drawi ngs consisting of equi pment drawi ngs, illustrations, schedul es,
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i nstructions, diagrans and other information necessary to define the
installation and enable the Governnment to check conformty with the

requi renents of the contract drawings. Detail drawi ngs shall as a m ninmum
i ncl ude:

a. Poles.

b. Fused Cutouts
c. Conductors.

d. Surge arresters.

If departures fromthe contract draw ngs are deenmed necessary by the
Contractor, conplete details of such departures shall be submtted with the
detail drawi ngs. Approved departures shall be nade at no additional cost
to the Governnent.

Detail drawi ngs shall show how conponents are assenbl ed, function together
and how they will be installed on the project. Data and draw ngs for
conponent parts of an itemor systemshall be coordinated and submtted as
a unit. Data and draw ngs shall be coordinated and included in a single
subm ssion. Miltiple subm ssions for the sanme equi pment or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be submitted |ater
shall be included with the first submi ssion. Detail draw ngs shall consi st
of the foll ow ng:

a. Detail drawi ngs show ng physical arrangenent, construction
details, connections, finishes, materials used in fabrication
access requirenents for installation and nmai ntenance, physica
size, electrical characteristics, foundation and support details,
and equi pnent weight. Draw ngs shall be drawn to scale and/or
di mensi oned. Optional itens shall be clearly identified as
i ncl uded or excl uded.

b. Wring connections shall be clearly identified.
As-Bui It Draw ngs; GA.

The as-built drawi ngs shall be a record of the construction as installed.
The drawi ngs shall include the information shown on the contract draw ngs
as well as deviations, nodifications, and changes fromthe contract

drawi ngs, however mnor. The as-built draw ngs shall be kept at the job
site and updated daily. The as-built drawi ngs shall be a full sized set of
prints marked to reflect deviations, nodifications, and changes. The
as-built drawi ngs shall be conplete and show the | ocation, dinensions, part
identification, and other information. Additional sheets may be added.

The as-built drawi ngs shall be jointly inspected for accuracy and

conpl eteness by the Contractor's quality control representative and by the
Contracting O ficer prior to the subnission of each nonthly pay estinate.
Upon conpl etion of the work, the Contractor shall submit three full sized
sets of the marked prints to the Contracting Oficer for approval. [|f upon
review, the as-built drawings are found to contain errors and/or oni ssions,
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they will be returned to the Contractor for correction. The Contractor
shall correct and return the as-built drawings to the Contracting Oficer
for approval within ten cal endar days fromthe tinme the drawi ngs are
returned to the Contractor

SD- 09 Reports
Fiel d Testing; F10.

A proposed field test plan 20 days prior to testing the installed system
No field test shall be performed until the test plan is approved. The test
pl an shall consist of conplete field test procedures including tests to be
perforned, test equi pnent required, and tolerance linmts.

Test Reports; GA

Si x copies of the information described belowin 215.9 by 279.4 nm (8-1/2
by 11 inch) binders having a minimumof 5 rings, and including a separate
section for each test. Sections shall be separated by heavy plastic
dividers with tabs.

a. Alist of equipnent used, with calibration certifications.
b. A copy of neasurenents taken
c. The dates of testing.
d. The equi pnent and val ues to be verified.
e. The condition specified for the test.
f. The test results, signed and dat ed.
g. A description of adjustnents nade
SD-13 Certificates
Mat eri al s and Equi pnent; F10.

Where materials or equi pnent are specified to conformto the standards of
the Underwriters Laboratories (UL) or to be constructed or tested, or both,
in accordance with the standards of the American National Standards
Institute (ANSI), the Institute of Electrical and El ectronic Engi neers
(IEEE), or the National Electrical Manufacturers Association (NEMA), the
Contractor shall subnit proof that the itens provided under this section of
t he specifications conformto such requirenents. The |label of, or listing
by, UL will be acceptable as evidence that the itens conformthereto.
Either a certification or a published catal og specification data statenent,
to the effect that the itemis in accordance with the referenced ANSI or

| EEE standard, will be acceptable as evidence that the item conforns
thereto. A sinilar certification or published catal og specification data
statenent to the effect that the itemis in accordance with the referenced
NEMA standard, by a conpany listed as a nenber conpany of NEMA, will be
acceptabl e as evidence that the itemconforns thereto. In |lieu of such
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certification or published data, the Contractor may subnit a certificate
froma recogni zed testing agency equi pped and conpetent to perform such
services, stating that the itens have been tested and that they conformto
the requirenents listed, including nethods of testing of the specified
agenci es.

SD- 19 OPERATI ON AND MAI NTENANCE MANUALS
El ectrical Distribution System GA

Si x copies of Operation and Mii ntenance manuals el ectrical distribution
system shall be provided, within 7 cal endar days follow ng the conpl etion
of tests and shall include assenbly, installation, operation and

mai nt enance i nstructions, spare parts data which provides supplier nane,
current cost, catal og order nunber, and a reconmended |ist of spare parts
to be stocked. WManuals shall also include data outlining detailed
procedures for systemstartup and operation, and a troubl eshooting guide
which |ists possible operational problens and corrective action to be
taken. A brief description of all equipnent, basic operating features, and
routi ne mai ntenance requirenents shall also be included. Docunents shal

be bound in a binder nmarked or identified on the spine and front cover. A
tabl e of contents page shall be included and narked with pertinent contract

i nfornmati on and contents of the nmanual. Tabs shall be provided to separate
di fferent types of documents, such as catal og ordering information,
drawi ngs, instructions, and spare-parts data. |ndex sheets shall be

provi ded for each section of the manual when warranted by the quantity of
docunents included under separate tabs or dividers. Three additiona

copies of the instructions manual shall be provided within 30 cal endar days
foll owi ng the nanual s.

Three additional copies of the instructions manual within 30 cal endar days
foll owi ng the approval of the nmanuals.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prrent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environnent in accordance with the manufacturer's
published instructions. Danmmged itens shall be replaced. Wbod pol es
held in storage for nore than 2 weeks shall be stored in accordance with
ANSI O6.1. Handling of wood pol es shall be in accordance with ANSI (6.1
except that pointed tools capable of producing indentations nore than inch
in depth shall not be used.

1.5 EXTRA MATERI ALS

One additional spare fuse or fuse elenent for each furni shed fuse or fuse
el ement shall be delivered to the Contracting O ficer when the electrica
systemis accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conplete with a suitable tool box. Special
tools are those that only the manufacturer provides, for special purposes
(to access conpartnents, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS
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2.

N

1 GENERAL REQUI REMENTS

Products shall conformto the follow ng requirenents. Itens of the sane
classification shall be identical including equi pnent, assenblies, parts,
and conponents.

.2 STANDARD PRODUCT

Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

.3 CORROSI ON PROTECTI ON

.3.1 Al umi num Materi al s

Al umi num shall not be used in contact with earth or concrete. Were
al um num conductors are connected to dissimlar netal, fittings conform ng
to UL 486B shall be used.

.3.2 Ferrous Metal Materials

.3.2.1 Har dwar e

Ferrous netal hardware shall be hot-dip galvanized in accordance with ASTM
A 153/ A 153M and ASTM A 123/ A 123M

.3.2.2 [Enter Appropriate Subpart Title Here]
.4 CONDUCTORS, CONNECTORS, AND SPLI CES

4.1 Al um num Conposi ti on Conductors

Al'l -al um numal | oy-conductors, AAAC, shall be alloy 6201-T81 and conply
with ASTM B 398 and ASTM B 399.

. 4.2 Copper Conductors

Har d- dr awn- copper conductors shall conply with ASTMB 1 and ASTM B 8 as
appropriate for the conductor size.

. 4.3 Connectors and Splices

Connectors and splices shall be of copper alloys for copper conductors,

al um num al | oys for alum num conposition conductors, and a type designed to
m ni m ze gal vanic corrosion for copper to al um num conposition conductors.
Al umi num conposition and al um num conposition to copper shall conply with
UL 486B, and copper-to-copper shall conmply with UL 486A.

.5 POLES AND HARDWARE

Pol es shall be of | engths and cl asses indicated.

.5.1 Wood Pol es
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Wbod poles shall comply with ANSI 6.1, and shall be pressure treated in
accordance with AWPA C4, with creosote conformng to AWPA P1/Pl3or with

oi | -borne preservatives and petrol eum conform ng to AWPA P8 and AWPA P9,
respectively, and waterborne preservatives conformng to AWPA P5.
Wat er borne preservatives shall be either chromated or anmoni acal copper
arsenate. Any species listed in ANSI 6.1 for which a preservative
treatment is not specified in AWPA C4, shall not be used; northern white
cedar, if treated as specified for western red cedar, and western fir, if
treated as specified for Douglas fir, may be used. Wod poles shall have
pol e narkings | ocated approximately 3 m frompole butts for poles 15.2 m
(50 feet) or less inlength, and 4 m fromthe pole butts for poles |onger
than 16.8 m (55 feet) in length. Poles shall be nmachine trinmed by
turning snooth full | ength, and shall be roofed, gained, and bored prior to
pressure treatnment. Were poles are not provided with factory-cut gains,
nmetal gain plates shall be provided.

2.5.2 Pol e Li ne Hardware

Zinc-coated hardware shall conply with ANSI C135.1, ANSI C135.2, ANSI C135.4,
ANSI C135.14 ANSI Cl135.22. Steel hardware shall conply with ASTM A 575 and
ASTM A 576. Hardware shall be hot-di p gal vani zed i n accordance with ASTM A
153/ A 153M Pol e-line hardware shall be hot-dip gal vani zed st eel

Washers shall be installed under boltheads and nuts on wood surfaces and

el sewhere as required. Wshers used on through-bolts and doubl e-arm ng
bolts shall be approximately 57.2 mmsquare and 4.8 nmm (3/16 inch) thick
The di ameter of holes in washers shall be the correct standard size for
the bolt on which a washer is used. Wshers for use under heads of
carriage-bolts shall be of the proper size to fit over square shanks of
bolts. Eye bolts, bolt eyes, eyenuts, strain-load plates, |ag screws, guy
cl anps, fasteners, hooks, shinms, and clevises shall be used wherever
required to support and to protect poles, brackets, crossarns, guy wres,
and insul ators.

2.5.3 Quy Assenblies

Quy assenblies shall be alum numclad steel in accordance with ASTM B 416 or
zinc-coated steel in accordance with ASTM A 475. CQuy assenblies, including
i nsulators and attachnments, shall provide a strength exceeding the required
guy strength. Three-eye thinbles shall be provided on anchor rods to
permt attachnment of individual primry, secondary, andconmunication down
guys. Anchors shall provide adequate strength to support all |oads. Guy
strand shall be 7 strand. Guy material shall be Cass 30 EHS

zi nc-coat ed-steel extra-high-strength or alum numcl ad-steel- strand, with
a mni mum breaking strength not less than 26.7 kN (6000 pounds), except
where two or nore guys are used to provide the required strength. Guy rods
shall be not less than 2.4 m (8 feet) in length by 19.1 nm (3/4 inch) in

di aneter.

. 6 [Enter Appropriate Subpart Title Here]

2.7 FUSES AND SW TCHES, MEDI UM VOLTACE

N

2.7.1 Fuse Cutouts

Medi um vol t age fuses and cutouts shall conply with NEMA SG 2 and shall be
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of the | oadbreak open type construction rated 15 kV and of the heavy duty
type. Open-link cut-outs are not acceptable. Fuses shall be either

i ndi cating or dropout type. Fuse ratings shall be as indicated. Fuse
cutouts shall be equi pped with nmounting brackets suitable for the indicated
i nstallations.

. 8 SURGE ARRESTERS

Surge arresters shall conmply with NEMA LA 1 and | EEE C62. 1, |EEE C62.2, and
| EEE C62. 11, and shall be provided for protection of aerial-to-underground
transitions. Arresters shall be distribution class, rated as shown.
Arresters shall be equi pped with nmounting brackets suitable for the
indicated installations. Arresters shall be of the netal -oxide varistor
type suitable for outdoor installations.

.9 GROUNDI NG AND BONDI NG

.9.1 Driven G ound Rods

Ground rods shall be of copper-clad steel conformng to UL 467 not |ess
than 19.1 mm (3/4 inch)in dianmeter by 3.1 nmeter(10 feet)in I ength of the
sectional type driven full length into the earth

.9.2 Groundi ng Conductors

Groundi ng conductors shall be bare, except where installed in conduit with
associ at ed phase conductors. Insulated conductors shall be of the sane
materi al as the phase conductors and green col or-coded, except that
conductors shall be rated no nore than 600 volts. Bare conductors shall be
ASTM B 8 soft-drawn unl ess otherwi se indicated. Al umnumis not acceptable.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi pnent and devices shall be installed and energi zed in accordance with
the manufacturer's published instructions. Circuits installed in conduits
or underground and splices and terminations for nedi umvoltage cabl e shal
conformto the requirenents of Section 16375 ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND

1.1 Conf or mance to Codes

The installation shall conply with the requirenents and recomendati ons of
| EEE C2 for nmediumloading districts, Grade B construction. No reduction
in clearance shall be made. The installation shall also comply with the
appl i cabl e parts of NFPA 70.

.1.2 Verification of D nensions

The Contractor shall become famliar with details of the work, shall verify
dimensions in the field, and shall notify the Contracting O ficer of any
di screpancy before perform ng any work.
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3.2 POLE | NSTALLATI ON

Joi nt-use el ectric/roadway-I|ighting poles for overhead el ectric and
conmuni cation lines shall be wood pol es. Provi sion for conmmunication
services is required on pole-line construction, except where specifically
noted otherwi se. A vertical pole space of not less than 600 mm (2 feet)
shall be reserved at all |ocations.

3.2.1 Wbod Pol e Setting

Wbod Pole Setting: Wod poles shall be set straight and firm In normal
firmground, mninmum pole-setting depths shall be as listed in Table 11

In rocky or swampy ground, pole-setting depths shall be decreased or

i ncreased respectively in accordance with the local utility's published
standards and as approved. |In swanmpy or soft ground, a bog shoe shall be
used where support for a pole is required. Poles in straight runs shall be
in a straight line. Curved poles shall be placed with curvatures in the
direction of the pole line. Poles shall be set to naintain as even a grade
as practicable. Wen the average ground run is |evel, consecutive poles
shall not vary nore than 1.5 m in height. Wen the ground is uneven,
poles differing in length shall be kept to a mininumby |locating poles to
avoi d the highest and | owest ground points. |If it becones necessary to
shorten a pole, a piece shall be sawed off the top end and roofed. |If any
pole is shortened after treatnment, the shortened end of the pole shall be
given an application of hot preservative. Were poles are set on hilly
terrain, along edges of cuts or enmbanknents, or where soil may be washed
out, special precautions shall be taken to ensure durable pole foundations,
and the setting depth shall be nmeasured fromthe | ower side of the pole.
Hol es shall be dug | arge enough to permt proper use of tanpers to the ful
depth of a hole. Earth shall be placed into the hole in 300 mm naxi mum

| ayers, then thoroughly tanped before the next layer is placed. Surplus
earth shall be placed around each pole in a conical shape and packed
tightly to drain water away from pol es.

TABLE 11

M NI MUM POLE- SETTI NG DEPTH ( METERS)

Curves,

Length Corners, and
Overal | Strai ght Poi nts of
Meters Li nes Extra Strain
6.1 1.5 1.5

7.6 1.7 1.7

9.2 1.7 1.7

10.7 1.8 1.8

12.2 1.8 1.8

13.7 2.0 2.1

15.2 2.1 2.3

16.7 2.3 2.5

18.3 2.5 2.6

19.8 2.6 2.6

21.3 2.8 2.9
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TABLE 11

M NI MUM POLE- SETTI NG DEPTH ( METERS)

Curves,

Length Corners, and
Overal | Strai ght Poi nts of
Meters Li nes Extra Strain
22.9 2.9 3.0

24. 4 3.0 3.2

25.9 3.2 3.3

27. 4 3.3 3.5

28.9 3.5 3.7

30.5 3.7 3.8

3.3  CROSSARM MOUNTI NG
3.3.1 Equi pnent Arms

Equi pnrent arnms shall be set parallel or at right angles to lines as
required to provide clinbing space. Equipnent arns shall be | ocated bel ow
line construction to provide necessary wire and equi pnment cl earances.

3.4 GUY | NSTALLATI ON

Guys shall be provided where shown, with | oads and strengths as indicated,
and wherever conductor tensions are not bal anced, such as at angles,
corners, and dead-ends. Were a single guy will not provide the required
strength, two or nore guys shall be provided. Where guys are w apped
around pol es, at |east two guy hooks shall be provided and pol e shins shal
be provi ded where guy tension exceeds 27 kN (6000 pounds). GQuy cl anps
152.4 mm (6 inches) in length with three 15.9 nm (5/8 inch) bolts, or

of fset-type guy clanps, or approved guy grips shall be provided at each guy
termnal. Quy-strain insulators shall be provided in each guy for wood
poles. Miltiple-helix screw anchors shall be provided in marshy ground;
rock anchors shall be installed in rock at right angles to guys, elsewhere
anchors shall be of an expanding type, except that power installed screw
anchors of equival ent hol di ng power are acceptable. A half-round yell ow
pol yvinyl, fiberglass, or other suitable plastic guy nmarker, not |ess than
2.4 m(8 feet) in length, shall be provided at the anchor end of each guy ,
securely clanped to the guy or anchor at the bottomand top of the marker.
Hol di ng capacities for down guys shall be based on a | ead angle of [45

degr ees]

3.5 CONDUCTOR | NSTALLATI ON

3.5.1 Connectors and Splices
Connectors and splices shall be mechanically and el ectrically secure under
tension and shall be of the nonbolted conpression type. The tensile
strength of any splice shall be not |ess than the rated breaking strength

of the conductor. Splice materials, sleeves, fittings, and connectors
shal | be noncorrosive and shall not adversely affect conductors.
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Al unmi num conposi tion conductors shall be wire brushed and an oxide

i nhi bitor applied before making a conpressi on connection. Connectors which
are factory-filled with an inhibitor are acceptable. Inhibitors and
conpression tools shall be of types recomended by the connector
manufacturer. Prinary |ine apparatus taps shall be by neans of hot I|ine
cl anps attached to conpression type bail clanps (stirrups). Low voltage
connectors for copper conductors shall be of the solderless pressure type.
Noni nsul ated connectors shall be snobothly taped to provide a wat er proof

i nsul ation equivalent to the original insulation, when installed on

i nsul ated conductors. On overhead connections of al um num and copper, the
al umi num shal |l be installed above the copper

3.6 CONNECTI ONS TO UTI LI TY LI NES

The Contractor shall coordinate the work with the Contracting Oficer and
shal |l provide for final connections to the electric lines.

3.7 CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND SYSTEMS

Connecti ons between aerial and underground systens shall be nmade as shown.
Under ground cabl es shall be extended up poles in conduit to cable

term nations. Conduits shall be secured to poles by conduit supports
spaced not nore than 3 m apart and with one support not nmore than 300 nm
fromany bend or termination. Cables shall be supported by devices
separate fromthe conduit , near their point of exit fromthe riser conduit
or guard. Ri sers shall be equi pped with bushings to protect cabl es.

3.8  GROUNDI NG

Noncurrent-carrying netal parts of equi pnent and conductor assenblies, such
as lum naires, nediumvoltage cable term nations and nmessengers, and ot her
noncurrent-carrying netal itens shall be grounded. Additional grounding of
equi pnrent, neutral, and surge arrester groundi ng systens shall be installed
at pol es where indicat ed.

3.8.1 Groundi ng El ectrodes
Groundi ng el ectrodes shall be installed as foll ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shal | be | ocated approximately 900 nm out from base of the pole
and shall be driven into the earth until the tops of the rods are
approxi mately 300 mm bel ow finished grade. Miltiple rods shal
be evenly spaced at |east 3 mapart and connected together 600 nm
bel ow grade with a nmininum No. 6 bare copper conductor

b. Gound Resistance - The nmaxi num resi stance of a driven ground rod
shal | not exceed 25 ohns under nornally dry conditions. Wenever
the required ground resistance is not net, provide additiona
el ectrodes interconnected with groundi ng conductors, to achieve
the specified ground resistance. The additional electrodes will
be up to three, 3 m (10 feet) rods spaced a nminimmof 3 m (10
feet) apart. In high ground resistance, UL listed chenmically
charged ground rods nmay be used. |f the resultant resistance
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exceeds 25 ohms neasured not |ess than 48 hours after rainfall,
the Contracting Oficer shall be notifies i mediately. Connections
bel ow grade shall be fusion welded. Connections above grade shal
be fusion welded or shall use UL 467 approved connectors.

3.8.2 Groundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be nade by the fusion-welding process or with
bol ted sol derl ess connectors in conpliance with UL 467, and those bel ow
grade shall be nade by a fusion-wel ding process. Were grounding
conductors are connected to al um num conposition conductors, specially
treated or |ined copper-to-alunm num connectors suitable for this purpose
shal | be used.

3.9 FI ELD TESTI NG
3.9.1 Cener a

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting O ficer 7 days prior
to conducting tests. The Contractor shall furnish nmaterials, |abor, and
equi pnment necessary to conduct field tests. The Contractor shall perform
tests and i nspections recommended by the manufacturer unless specifically
wai ved by the Contracting Officer. The Contractor shall maintain a witten
record of tests which includes date, test perforned, personnel involved,
devices tested, serial nunber and name of test equipnent, and test results.
Field reports will be signed and dated by the Contractor.

3.9.2 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnent which
are damaged due to inproper test procedures or handling.

3.9.3 G ound- Resi stance Tests

The resistance of each groundi ng el ectrode system shall be neasured using
the fall-of-potential nethod defined in I|EEE Std 81. G ound resistance
nmeasurenents shall be made before the electrical distribution systemis
energi zed and shall be made in nornmally dry conditions not |ess than 48
hours after the last rainfall. Resistance neasurenents of separate
groundi ng el ectrode systens shall be nade before the systens are bonded

t oget her bel ow grade. The conbi ned resi stance of separate systens may be
used to neet the required resistance, but the specified nunber of

el ectrodes shall be provided.

3.9.4 Qperating Tests

After the installation is conpleted, and at such tine as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance
with the specified requirenents. An operating test report shall be
submitted in accordance with paragraph SUBM TTALS.
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3.10  ACCEPTANCE
be given until the Contractor has

Fi nal acceptance of the facility will not
all defects in installation,

successfully conpleted all tests and after
mat eri al or operation have been corrected.

-- End of Section --
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PART 1

1.

1

SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND
11/92

GENERAL

REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANS|

ANS|

ANS|

ANS|

ANS|

ANS|

ANS|

ANS|

ANS|

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

Cl2. 4 (1984; R 1996) Mechani cal Denmand Regi sters
Cl2. 10 (1987) El ectronmechani cal Watthour Meters

Cl2.11 (1987; R 1993) Instrunment Transforners for
Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV t hrough 69 kV NSV)

C57.12. 13 (1982) Conformance Requirenments for
Liquid-Filled Transforners Used in Unit
Installations, Including Unit Substations

C57.12. 21 (1995) Requirenents for Pad- Mbunt ed,
Conpart nent al - Type, Sel f - Cool ed,
Si ngl e- Phase Distribution Transforners
wi t h Hi gh- Vol t age Bushi ngs; (Hi gh-Voltage,
34 500 Gd Y/19 920 Volts and Bel ow;
Low Vol t age, 240/ 120; 167 kVA and Smal |l er)

C57.12. 26 (1993) Pad- Mount ed Conpart nental - Type,
Sel f- Cool ed, Three-Phase Distribution
Transforners for Use with Separabl e
I nsul at ed Hi gh- Vol tage Connectors,
H gh- Vol tage, 34 500 Gd Y/19 920 Volts
and Bel ow; 2500 kVa and Snal | er

C80.1 (1995) Rigid Steel Conduit - Zinc Coated

Cl19.1 (1986) Seal ed | nsul at ed Under ground
Connector Systens Rated 600 Volts

6.1 (1992) Specifications and Dinensions for

Whod Pol es

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AEI C

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

A 123/ A 123M

A 153/ A 153M

B 117

B 231

B 496

D 923

D 1654

D 4059

(1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1995) Soft or Anneal ed Copper Wre

(1993) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1997) Operating Salt Spray (Fog) Apparatus

(1995) Concentric-Lay-Stranded Al um num
1350 Conductors

(1992) Conpact Round
Concentric-Lay- Stranded Copper Conductors

(1991) Sanpling Electrical Insulating
Li qui ds

(1992) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronnment s

(1996) Anal ysis of Pol ychlorinated
Bi phenyls in Insulating Liquids by Gas
Chr onat ogr aphy

ASSQOCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI O)

CS6

I NSTI TUTE OF ELECTRI CAL

c2

ANSI /| EEE C57.12.00

ANSI /| EEE C57.13

C62.1

C62. 2

C62. 11

(1996) Ethyl ene Propyl ene Rubber Insul ated
Shi el ded Power Cabl es Rated 5 Through 69 kV

AND ELECTRONI CS ENG NEERS (| EEE)

(1997) National Electrical Safety Code
(1993) | EEE Standard General Requirenents
for Liquid-Inmrersed Distribution, Power,
and Regul ating Transforners

(1993) Instrunent Transforners

(1989; R 1994) Surge Arresters for AC
Power Circuits

(1987; R 1994) Guide for the Application
of Gapped Silicon-Carbide Surge Arresters
for Alternating Current Systens

(1993) | EEE Standard Metal - Oxi de Surge
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| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

NENVA

NENVA

NENVA

NENVA

NFPA

UL 6

Std

Std

Std

Std

Std

Std

48

81

100

386

404

592

Arresters for AC Power Circuits

(1996) Standard Test Procedures and
Requirenments for Alternating-Current Cable
Term nations 2.5 kV through 765 kV

(1983) Guide for Measuring Earth
Resistivity, Gound | npedance, and Earth
Surface Potentials of a Gound System
(Part 1)

(1996) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

(1995) Separabl e Insul ated Connector
Systens for Power Distribution Systens
Above 600V

(1993; errata) Cable Joints for Use with
Extruded Dielectric Cable Rated 5000 V

t hrough 138 000 V and Cabl e Joints for Use
with Lanmi nated Dielectric Cable Rated 2500
V Thr ough 500 000 V

(1990; R 1996) Exposed Semi conducti ng
Shi el ds on Prenol ded Hi gh Vol tage Cable
Joints and Separabl e Insul ated Connectors

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

FB 1

LA 1

TC 6

WC 8

(1993) Fittings, Cast Metal Boxes and
Conduit Bodi es for Conduit and Cable
Assenbl i es

(1992) Surge Arresters

(1990) PVC and ABS Plastic Uilities Duct
for Underground Installation

(1991; Rev 1; Rev 2)

Et hyl ene- Propyl ene- Rubber-Insul ated Wre
and Cabl e for the Transmni ssion and
Distribution of Electrical Energy

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

70

(1999) National Electrical Code

UNDERWRI TERS LABCRATORI ES (UL)

UL 467

(1997) Rigid Metal Conduit

(1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent
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UL 486A (1997) Wre Connectors and Sol dering Lugs
for Use with Copper Conductors

UL 486B (1997; Rev Jun 1997) Wre Connectors for
Use with Al um num Conductors

UL 510 (1994; Rev thru Nov 1997) Pol yvi nyl
Chl ori de, Pol yethyl ene and Rubber
I nsul ati ng Tape
UL 514A (1996; Rev Jul 1998) Metallic CQutlet Boxes
UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and
80 Rigid PVC Conduit
1.2  CGENERAL REQUI REMENTS
1.2.1 Ter m nol ogy
Term nol ogy used in this specification is as defined in IEEE Std 100.
1.3 SUBM TTALS
Governmental approval is required for subnittals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Manuf acturer's Catal og Data; FIO
Catal og cuts, brochures, circulars, specifications, product data, and
printed information in sufficient detail and scope to verify conpliance
with the requirenents of the contract docunents.

Mat eri al, Equi pnent, and Fixture Lists; FIO

A conplete item zed listing of equiprment and materials proposed for

i ncorporation into the work. Each entry shall include an item nunber, the
gquantity of itens proposed, and the nane of the manufacturer of each such
item

Install ati on Procedures; FIQO

As a mininmum installation procedures for transforners,, and nedi umvoltage
cable term nations and splices.

Procedures shall include cable pulling plans, diagrans, instructions, and

precautions required to install, adjust, calibrate, and test the devices
and equi pnent.
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SD- 04 Dr awi ngs
El ectrical Distribution System FIQ

Detail drawi ngs consisting of equi pment drawi ngs, illustrations, schedul es,
i nstructions, diagrans nanufacturers standard installation draw ngs and
other information necessary to define the installation and enable the
Government to check conformity with the requirenents of the contract

dr awi ngs.

If departures fromthe contract draw ngs are deenmed necessary by the
Contractor, conplete details of such departures shall be included with the
detail drawi ngs. Approved departures shall be nade at no additional cost
to the Governnent.

Detail drawi ngs shall show how conponents are assenbl ed, function together
and how they will be installed on the project. Data and draw ngs for
conponent parts of an itemor systemshall be coordinated and submtted as
a unit. Data and draw ngs shall be coordinated and included in a single
subm ssion. Miltiple subm ssions for the sanme equi pment or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be submitted |ater
shall be included with the first submi ssion. Detail draw ngs shall consi st
of the foll ow ng:

a. Detail drawi ngs show ng physical arrangenent, construction
details, connections, finishes, materials used in fabrication,
provi sions for conduit or busway entrance, access requirenents for
installation and nmai nt enance, physical size, electrical
characteristics, foundation and support details, and equi pnent
wei ght. Draw ngs shall be drawn to scale and/or di nensioned. All
optional itens shall be clearly identified as included or excluded.

b. Internal wiring diagrans of equi pnent showing wiring as actually
provided for this project. External wring connections shall be
clearly identified.

Detail drawi ngs shall as a mininumdepict the installation of the follow ng
itens:

a. Mediumvoltage cabl es and accessories including cable installation
pl an.

b. Transforners.

C. Surge arresters.
As-Bui It Draw ngs; GA.
The as-built drawi ngs shall be a record of the construction as installed.
The drawi ngs shall include the information shown on the contract draw ngs
as well as deviations, nodifications, and changes fromthe contract

drawi ngs, however minor. The as-built drawi ngs shall be a full sized set
of prints marked to reflect deviations, nodifications, and changes. The
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as-built drawi ngs shall be conplete and show the | ocation, size,

di mensi ons, part identification, and other information. Additional sheets
may be added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Officer prior to the subm ssion of
each nonthly pay estinmate. Upon conpletion of the work, the Contractor
shal |l provide three full sized sets of the marked prints to the Contracting
Oficer for approval. |If upon review, the as-built drawings are found to
contain errors and/or om ssions, they will be returned to the Contractor
for correction. The Contractor shall correct and return the as-built

drawi ngs to the Contracting O ficer for approval within 10 cal endar days
fromthe tine the drawings are returned to the Contractor

SD- 09 Reports
Factory Test; FI QO
Certified factory test reports shall be submtted when the nanufacturer
perforns routine factory tests, including tests required by standards
listed in paragraph REFERENCES. Results of factory tests perfornmed shal
be certified by the manufacturer, or an approved testing |aboratory, and
submtted within 7 days followi ng successful conpletion of the tests. The
manuf acturer's pass-fail criteria for tests specified in paragraph FIELD
TESTI NG shal | be incl uded.
Field Testing; FIO
A proposed field test plan,20 days prior to testing the installed system
No field test shall be performed until the test plan is approved. The test
pl an shall consist of conplete field test procedures including tests to be
perforned, test equi pnent required, and tolerance linmts.
Test Reports; FIOQO
Si x copies of the information described belowin 215.9 by 279.4 nmm (8-1/2
by 11 inch) binders having a mninumof three rings, including a separate
section for each test. Sections shall be separated by heavy plastic
dividers with tabs.

a. A list of equipnent used, with calibration certifications.

b. A copy of neasurenents taken

c. The dates of testing.

d. The equi pnent and val ues to be verified.

e. The condition specified for the test.

f. The test results, signed and dat ed.

g. A description of adjustnents nade

Cable Installation Reports; FIO
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Si x copies of the information described belowin 215.9 by 279.4 nm (8-1/2
by 11 inch) binders having a m nimumof three rings fromwhich material my
readi |y be renoved and replaced, including a separate section for each
cable pull. Sections shall be separated by heavy plastic dividers with
tabs, with all data sheets signed and dated by the person supervising the
pul |

a. Site layout drawing with cable pulls nunmerically identified.

b. A list of equipnent used, with calibration certifications. The
manuf acturer and quantity of |ubricant used on pull

c. The cable manufacturer and type of cable.
d. The dates of cable pulls, tine of day, and anbient tenperature.
e. The length of cable pull and cal cul ated cable pulling tensions.
f. The actual cable pulling tensions encountered during pull
SD-13 Certificates

Mat eri al s and Equi pnent; FIO

Where materials or equi pnent are specified to conformto the standards of
the Underwriters Laboratories (UL) or to be constructed or tested, or both,
in accordance with the standards of the American National Standards
Institute (ANSI), the Institute of Electrical and El ectronics Engi neers
(IEEE), or the National Electrical Manufacturers Association (NEMA), the
Contractor shall subnit proof that the itens provided conformto such

requi renents. The | abel of, or listing by, UL will be acceptable as
evidence that the itens conform Either a certification or a published
catal og specification data statement, to the effect that the itemis in
accordance with the referenced ANSI or |EEE standard, will be acceptable as
evidence that the itemconforns. A simlar certification or published
catal og specification data statement to the effect that the itemis in
accordance with the referenced NEMA standard, by a conmpany listed as a
menber conmpany of NEMA, will be acceptable as evidence that the item
conforms. In lieu of such certification or published data, the Contractor
may submit a certificate froma recognized testing agency equi pped and
conpetent to performsuch services, stating that the itens have been tested
and that they conformto the requirenents listed, including nethods of
testing of the specified agencies. Conpliance with above-naned

requi renents does not relieve the Contractor fromconpliance with any other
requi renents of the specifications.

Cable Splicer Qualification; FIO

A certification that contains the names and the qualifications of people
recomended to performthe splicing and term nation of nmedi umvoltage

cabl es approved for installation under this contract. The certification
shal | indicate that any person reconmended to perform actual splicing and
term nati ons has been adequately trained in the proper techni ques and have
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had at |east three recent years of experience in splicing and terninating
the sane or sinilar types of cables approved for installation. 1In
addi ti on, any person reconmended by the Contractor nay be required to
performa practice splice and termination, in the presence of the
Contracting O ficer, before being approved as a qualified installer of
nmedi um vol tage cables. |If that additional requirement is inmposed, the
Contractor shall provide short sections of the approved types of cables
along with the approved type of splice and ternination kits, and detail ed
manufacturer's instruction for the proper splicing and termi nati on of the
approved cabl e types.

Cable Installer Qualifications; FIO

The Contractor shall provide at | east one onsite person in a supervisory
position with a docunentable | evel of conpetency and experience to
supervise all cable pulling operations. A resune shall be provided show ng
the cable installers' experience in the last three years, including a |ist
of references conplete with points of contact, addresses and tel ephone
nunbers.

SD- 19 OPERATI ON AND MAI NTENANCE MANUALS
El ectrical Distribution System GA

Si x copies of operation and nmaintenance manuals, within 7 cal endar days
followi ng the conpletion of tests and including assenbly, installation
operation and mai ntenance instructions, spare parts data which provides
supplier nane, current cost, catal og order nunber, and a reconmended |i st
of spare parts to be stocked. Manuals shall also include data outlining
detail ed procedures for systemstartup and operation, and a troubl eshooting
gui de which |ists possible operational problens and corrective action to be
taken. A brief description of all equipnent, basic operating features, and
routi ne mai ntenance requirenents shall also be included. Docunents shal

be bound in a binder nmarked or identified on the spine and front cover. A
tabl e of contents page shall be included and narked with pertinent contract

i nfornmati on and contents of the nmanual. Tabs shall be provided to separate
di fferent types of documents, such as catal og ordering information,
drawi ngs, instructions, and spare parts data. |ndex sheets shall be

provi ded for each section of the manual when warranted by the quantity of
docunents included under separate tabs or dividers.

Three additional copies of the instructions nmanual shall be provided within
30 cal endar days followi ng the manual s.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prrent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environnent in accordance with the manufacturer's
published instructions. Danmmged itens shall be replaced. O filled
transformers shall be stored in accordance with the manufacturer's
requirenents. Wod poles held in storage for nmore than 2 weeks shall be
stored in accordance with ANSI Cb.1. Handling of wood poles shall be in
accordance with ANSI Cb.1, except that pointed tools capable of producing
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i ndentations nore than 25 nmin depth shall not be used. Metal poles shal
be handl ed and stored in accordance with the manufacturer's instructions.

1.5 EXTRA MATERI ALS

One additional spare fuse or fuse elenent for each furni shed fuse or fuse
el ement shall be delivered to the contracting officer when the electrica
systemis accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conplete with a suitable tool box. Special
tools are those that only the manufacturer provides, for special purposes
(to access conpartnents, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS
2.1 STANDARD PRODUCT

Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening. Itens of the same classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conponents.

2.2 NAMVEPLATES
2.2.1 Cener a

Each nmaj or conponent of this specification shall have the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber on
a nanepl ate securely attached to the equi pnent. Naneplates shall be made
of noncorrosive nmetal. Equipnment containing liquid dielectrics shall have
the type of dielectric on the nanepl ate. As a m ni rum nanepl ates shal
be provided for transforners.

2.2.2 Liquid-Filled Transforner Nanepl ates

Power transfornmers shall be provided with naneplate infornmation in
accordance with | EEE ANSI /| EEE C57.12. 00. Nanepl ates shall indicate the
nunber of liters and conposition of |iquid-dielectric, and shall be
permanently marked with a statenent that the transfornmer dielectric to be
supplied is non-polychlorinated bi phenyl. |If transforner nanmeplate is not
so marked, the Contractor shall furnish manufacturer's certification for
each transformer that the dielectric is non-PCB classified, with |l ess than 2
ppm PCB content in accordance with paragraph LI QU D DI ELECTRI CS
Certifications shall be related to serial nunbers on transfornmer
nanepl ates. Transforner dielectric exceeding the 2 ppm PCB content or
transformers without certification will be considered as PCB insul ated and
wi Il not be accepted.

2.3 CORROSI ON PROTECTI ON
2.3.1 Al umi num Materi al s

Al um num shall not be used.
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2.3.2 Ferrous Metal Materials
2.3.2.1 Har dwar e

Ferrous netal hardware shall be hot-dip galvanized in accordance with ASTM
A 153/ A 153M and ASTM A 123/ A 123M

2.3.2.2 Equi pnent

Equi pnent and conponent itens, including but not limted to transforner
stations and ferrous nmetal |um naries not hot-dip gal vanized or porcelain
enanel finished, shall be provided with corrosion-resistant finishes which
shal | withstand 480 hours of exposure to the salt spray test specified in
ASTM B 117 without | oss of paint or rel ease of adhesion of the paint priner
coat to the netal surface in excess of 1.6 mm (1/16 inch) fromthe test
mark. The scribed test nark and test evaluation shall be in accordance
with ASTM D 1654 with a rating of not less than 7 in accordance with TABLE
1, (procedure A). Cut edges or otherw se danaged surfaces of hot-dip

gal vani zed sheet steel or mll galvanized sheet steel shall be coated with
a zinc rich paint conformng to the manufacturer's standard.

2.4 CABLES

Cabl es shall be single conductor type unless otherw se indicated.
2.4.1 Medi um Vol t age Cabl es
2.4.1.1 Gener a

Cabl e construction shall be Type WV, conform ng to NFPA 70 and UL 1072
Cabl es shall be manufactured for use in ductapplications as indicated.

2.4.1.2 Rat i ngs

Cabl es shall be rated for a circuit voltageof15 kVas indicated.

2.4.1.3 Conduct or Materi al
Under ground cabl es shall be soft drawn copper conplying with ASTM B 3 and
ASTM B 8 for regular concentric and conpressed stranding or ASTM B 496 for
conpact strandi ng.

2.4.1.4 I nsul ation
Cabl e insul ation shall be ethyl ene-propyl ene-rubber (EPR) insulation
conforming to the requirenents of NEMA WC 8 and AEIC CS6. A 133 percent
i nsul ation |l evel shall be used on the 15 kV rated cabl es.

2.4.1.5 Shi el di ng
Cables rated for 2 kV and above shall have a seni conducting conduct or
shield, a sem conducting insulation shield, and an overall copper tape

shield for each phase. The shield tape shall be sized to neet | EEE C2
requirenents for a ground fault availability of 10,000 anperes.

SECTI ON 16375 Page 10



ACCOVPANYI NG AVENDIVENT NO. 0003 TO SCLI Cl TATI ON NO. DACA63- 00- B- 0029

2.4.1.6 Neutral s

Neutral conductors of shall be copper. enploying the same insulation and
jacket materials as phase conductors, except that a 600-volt insulation
rating is acceptable.

2.4.1.7 Jacket s
Cabl es shall be provided with a PVC.
2.4.2 Low Vol t age Cabl es

Cabl es shall be rated 600 volts and shall conformto the requirenents of
NFPA 70, and nust be UL listed for the application or neet the applicable
section of either |ICEA or NEMA st andards.

2.4.2.1 Conductor Materi al

Under ground cabl es shal|l beanneal ed copper conplying with ASTM B 3 and ASTM
B 8. Interm xing of copper and al um num conductors is not permtted.

2.4.2.2 I nsul ation

I nsul ation nust be in accordance with NFPA 70, and nust be UL listed for
the application or neet the applicable sections of either | CEA or NEMA
st andar ds.

2.4.2.3 I n Duct

Cabl es shall be single-conductor cable, in accordance w th NFPA 70.
2.5 CABLE JO NTS, TERM NATI ONS, AND CONNECTCORS
2.5.1 Medi um Vol t age Cabl e Joints

Medi um vol tage cable joints shall conply with |EEE Std 404 and | EEE Std 592.
Medi um vol t age cable termi nations shall comply with IEEE Std 48. Joints
shal |l be the standard products of a manufacturer and shall be either of the
factory preforned type or of the kit type containing tapes and ot her
required parts. Joints shall have ratings not less than the ratings of the
cables on which they are installed. Splice kits may be of the heat-
shrinkabl e, of the prenolded splice and connector type, the conventiona
taped type, or the resin pressure-filled overcast taped type. Joints used

i n manhol es, handhol es, vaults and pull boxes shall be certified by the
manuf acturer for waterproof, subnersible applications.

2.5.2 Medi um Vol t age Separabl e | nsul ated Connectors

Separ abl e i nsul ated connectors shall conply with IEEE Std 386 and | EEE Std
592 and shall be of suitable construction or standard splice kits shall be
used. Separable insulated connectors are acceptable for voltages up to 35
kV. Connectors shall be of the | oadbreak type as indicated, of suitable

construction for the application and the type of cabl e connected, and shal

SECTI ON 16375 Page 11



ACCOVPANYI NG AVENDIVENT NO. 0003 TO SCLI Cl TATI ON NO. DACA63- 00- B- 0029

i ncl ude cabl e shield adaptors. Separable insulated connectors shall not be
used as substitutes for conventional permanent splices. External clanping
points and test points shall be provided.

2.5.3 Low Vol tage Cable Splices

Low vol tage cable splices and term nations shall be rated at not |ess than
600 Volts. Splices in conductors No. 10 AWG and smal |l er shall be made with
an insul ated, solderless, pressure type connector, conformng to the
applicable requirements of UL 486A. Splices in conductors No. 8 AWG and

| arger shall be made with noninsul ated, solderless, pressure type
connector, conformng to the applicable requirenents of UL 486A and UL 486B
Splices shall then be covered with an insulation and jacket nmateria

equi valent to the conductor insulation and jacket. Splices bel ow grade or
in wet |ocations shall be sealed type conforming to ANSI C119.1 or shall be

wat er proofed by a sealant-filled, thick wall, heat shrinkable,

t hernosetting tubing or by pouring a thernosetting resin into a nold that

surrounds the joined conductors.

2.5.4 Term nati ons

Term nations shall be in accordance with IEEE Std 48, Cass 1 of the

wet - process porcelain. Term nations, where required, shall be provided with
nounting brackets suitable for the intended installation and with groundi ng
provisions for the cable shielding, netallic sheath, and arnor.

2.5.4.1 Factory Preformed Type

Wet - process porcelain, termnations shall utilize factory preforned
conponents to the maxi num extent practicable rather than tape buil d-up
Term nations shall have basic inpulse levels as required for the system
vol tage | evel. Leakage distances shall conmply with wet wi thstand voltage
test requirements of IEEE Std 48 for the next higher Basic Insulation Level
(BIL)level. Anti-tracking tape shall be applied over exposed insulation of
prefornmed nol ded el astoner term nations.

2.5.4.2 Taped Terni nations
Taped terninations shall use standard termination kits providing term na
connectors, field-fabricated stress cones, and rain hoods. Term nations
shall be at least 315 nmlong fromthe end of the tapered cable jacket to
the start of the term nal connector, or not |less than the kit
manuf acturer's reconmendati ons, whichever is greater

2.6 CONDUI T AND DUCTS
Ducts shall be single, round-bore type, with wall thickness and fittings
suitable for the application.Duct lines shall be concrete-encased,
thin-wall type where indicated.Duct |lines shall be nonencased
direct-burial, thick-wall type where indicated.

2.6.1 Metal lic Conduit

Ri gi d gal vani zed steel conduit shall conply with UL 6 and ANSI C80. 1.
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2.

2.

2.

2.

Metallic conduit fittings and outlets shall conply with UL 514A and NEMVA
FB 1.

6.2 Nonnetal | i ¢ Ducts

6.2.1 Concrete Encased Ducts

UL 651 Schedule 40 or NEMA TC 6 Type EB
6.2.2 Direct Buria

UL 651Schedul e 80, or NEMA TC 6 Type DB
6.3 Conduit Seal i ng Conpound

Conpounds for sealing ducts and conduit shall have a putty-like consistency
wor kabl e with the hands at tenperatures as | ow as 2 degrees C (35 degrees
F), shall neither slunp at a tenperature of 150 degrees C (300 degrees F),
nor harden nmaterially when exposed to the air. Conpounds shall adhere to
cl ean surfaces of fiber or plastic ducts; netallic conduits or conduit
coatings; concrete, nasonry, or |lead; any cable sheaths, jackets, covers,
or insulation materials; and the comon netals. Conpounds shall forma
seal wi thout dissolving, noticeably changing characteristics, or renoving
any of the ingredients. Conpounds shall have no injurious effect upon the
hands of worknen or upon materials.

.7 TRANSFORMERS

Transformers shall be of the outdoor type having the ratings and
arrangenents indicated. Mediumvoltage ratings of cable term nations shal
be 15 kV between phases for 133 percent insulation |evel.

7.1 Pad- Mbunt ed Transforners

Pad- mount ed transforners shall conply with ANSI C57.12.26 and shall be of
the radial type. Pad-nounted transforner stations shall be assenbl ed and
coordi nated by one manufacturer and each transformer station shall be

shi pped as a conplete unit so that field installation requirenents are
l[imted to nounting each unit on a concrete pad and connecting it to
primary and secondary lines. Stainless steel pins and hinges shall be
provided. Barriers shall be provided between high- and | ow vol tage
conpartnents. High-voltage conpartnent doors shall be interlocked with

| owvol tage conpartnent doors to prevent access to any hi gh-voltage section
unl ess its associated | ow voltage section door has first been opened.
Conpartnents shall be sized to neet the specific dinensional requirenents
of ANSI C57.12.26. Pentahead |ocking bolts shall be provided with

provi sions for a padl ock

.7.1.1 H gh- Vol t age Conpart nents

The hi gh-voltage conpartnent shall be dead-front construction. Primary
swi tching and protective devices shall include | oadbreak switching,

oi | -i mrersed, bayonet-type, overload fuse in series with a partial range
current-limting fuse, medi umvoltage separabl e | oadbreak connectors,
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uni versal bushing wells and inserts or integral one piece bushings and
surge arresters. Fuses shall conply with the requirenents of paragraph
METERI NG AND PROTECTI VE DEVI CES. The switch shall be mounted inside
transformer tank with switch operating handle | ocated in high-voltage
conpartnent and equi pped with netal |oop for hook stick operation. Fuses
shall be interlocked with switches so that fuses can be renoved only when
the associated switch is in the "OPEN' position. Adjacent to
nmedi um vol t age cabl e connecti ons, a nameplate or equivalent stencilled

i nscription shall be provided inscribed "DO NOT OPEN CABLE CONNECTORS
UNLESS SWTCH IS OPEN." Surge arresters shall be fully insulated and
configured to term nate onthe same bushing as the primary cabl e by neans of
a | oadbreak, feed-through bushing insert.

2.7.1.2 Load- Break Switch

Radi al -feed oil-imersed type rated at 15 kV, 95 kV BIL, with a continuous
current rating and | oad-break rating of 200 anpere, and a nake-and-| atch
rating of 10,000 rns anperes synmetrical. Locate the switch handle in the
hi gh-vol t age conpartnent.

2.7.1.3 Transforner Tank Sections

Transformers shall conply with | EEE ANSI/ | EEE C57.12. 00, ANSI C57.12.21
and ANSI C57.12.26 and shall be of the Iless-flamuable, |iquid-insulated
type with high nol ecul ar-wei ght hydrocarbon. Transformers shall be

sui table for outdoor use and shall have 2 separate w ndi ngs per phase.
Standard NEMA prinmary taps shall be provided. Were primary taps are not
specified, 4, 2-1/2 percent rated kVA high-voltage taps shall be provided 2
above and 2 below rated, prinary voltage. Operating handles for primary
tap changers for de-energi zed operation shall be located within

hi gh-vol t age conpartnents, externally to transforner tanks. Adjacent to
the tap changer operating handle, a nameplate or equival ent stenciled

i nscription shall be provided and inscribed "DO NOT OPERATE UNDER LQAD. "
Transformer ratings at 60 Hz shall be as follows:

Three-phase capacity........... i, 112.5 kVA

I MpEdaNCE. . .. e 2%
Tenperature RiSe. ... ... 65 degrees C
High-voltage winding............... ... .. .. 12,470 volts.
Hi gh-voltage winding connections................ ... ivon... del t a.
Lowvoltage winding............. .. 480/ 277 volts.
Low vol tage winding connections................. ........... We

2.7.1.4 Low Vol t age Cabl e Conpartnents

8 hol e spade bushings shall be provided for each phase and neutra
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conductor term nations, suitable for copper conductors entering from bel ow,
and provi ded as necessary.

2.7.1.5 Accessori es

Hi gh-vol tage warni ng signs shall be pernmanently attached to each side of
transformer stations. Voltage warning signs shall conply with | EEE C2.
Copper-faced steel or stainless steel ground connection pads shall be
provided in both the high- and | ow voltage conpartnents. Dial-type

t hermoneter, liquid-|level gauge, and drain valve with built-in sanpling
device shall be provided for each transfornmer station

I nsul at ed- bushi ng-type parking stands shall be provi ded adjacent to each
separ abl e | oad-break el bow to provide for cable isolation during
sectionalizing operations.

2.8 METERI NG AND PROTECTI VE DEVI CES
2.8.1 I nstrunent Transforners
2.8.1.1 Cener a

Instrument transformers shall conply with ANSI Cl12.11 and | EEE ANSI /| EEE
C57.13. Instrunent transforners shall be configured for nounting in/on the
device to which they are applied. Polarity marks on instrunent
transformers shall be visually evident and shown on draw ngs.

2.8.2 Wat t hour Meters

Watt hour neters shall conformto ANSI Cl12.10, except nunbered term na

Wi ring sequence and case size nmay be the manufacturer's standard. Watthour
neters shall be of the socket mounted outdoor type having al5 m nute,

cunul ative form demand regi ster neeting ANSI Cl2.4 and provided with not
less than 2-1/2 stators. Watthour demand neters shall have
factory-installed electronic pulse initiators. Pulse initiators shall be
solid-state devices incorporating light-emtting di odes, phototransistors,
and power transistors, except that nercury-wetted output contacts are
acceptable. Initiators shall be totally contained within watthour denand
net er encl osures, shall be capabl e of operating up to speeds of 500 pul ses
per mnute with no false pulses, and shall require no field adjustnents.
Initiators shall be calibrated for a pulse rate output of 1 pulse per 1/4
di sc revolution of the associated neter and shall be conpatible with the

i ndi cated equi pnent.

2.9 SURGE ARRESTERS

Surge arresters shall conply with NEMA LA 1, |EEE C62.1, |EEE C62.2, and
| EEE C62.11 and shall be provided where indicated. Arresters shall be

i ntermedi atedi stribution class, rated as shown. Arresters for use at

el evations in excess of 1.8 km (6000 feet) above nean sea |level shall be
specifically rated for that purpose. Arresters shall be equipped with
nounting brackets suitable for the indicated installations. Arresters
shal |l be of the netal -oxide varistor type.

2.10 GROUNDI NG AND BONDI NG
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2.10.1 Driven G ound Rods

Ground rods shall be copper-clad steel conformng to UL 467 not |ess than
19 mMm in dianeter by 3.1 m in length. Sectional type rods may be used.

2.10.2 Groundi ng Conductors

Groundi ng conductors shall be bare, except where installed in conduit with
associ at ed phase conductors. Insulated conductors shall be of the sane
mat eri al as phase conductors and green col or-coded, except that conductors
shall be rated no nore than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unl ess otherw se indicated. Al unm numis not acceptable.

2.11 CONCRETE AND REI NFORCEMENT

Concrete work shall have m ni mum 20 MPa conpressive strength and conformto
the requirenents of Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE.
Concrete reinforcing shall be as specified in Section 03200 CONCRETE

REI NFORCEMENT.

2.12 [Enter Appropriate Subpart Title Here]2.13 LI QUI D DI ELECTRI CS

Liquid dielectrics for transforners shall be non-pol ychl ori nated bi phenyl
(PCB) mineral-o0il or less-flammable |iquid as specified. Nonflamable
fluids shall not be used. Tetrachl oroethylene (perchloroethylene) and 1
2, 4 trichlorobenzene fluids shall not be used. In lieu of the
manufacturer's certification, the Contractor may subnmit a test sanple of
the dielectric in accordance with ASTM D 923 and have tests perforned per
ASTM D 4059 at a testing facility approved by the Contracting O ficer

Equi pnent with test results indicating PCB | evel exceeding 2 ppmshall be
repl aced.

2.14 FACTORY TESTS

Factory tests shall be performed, as follows, in accordance with the
applicable publications and with other requirenents of these
specifications. The Contracting Oficer shall be notified at |east 10 days
before the equipnment is ready for testing. The Contracting Oficer
reserves the right to witness the tests.

a. Transforners: Mnufacturer's standard routine design and ot her
tests in accordance with | EEE ANSI/| EEE C57.12. 00.

b. Factory Prefornmed Termi nations: Wt wthstand voltage tests in
accordance with |EEE Std 48 for the next higher BIL |evel.

PART 3 EXECUTI ON
3.1  GENERAL | NSTALLATI ON REQUI REMENTS
Equi pnent and devi ces shall be installed and energi zed in accordance with

t he manufacturer's published instructions. Except as covered herein,
excavation, trenching, and backfilling shall conformto the requirenents of
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Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.
Concrete work shall have m ni mum 20 MPa conpressive strength and conformto
the requirenents of Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE

3.1.1 Conf or mance to Codes

The installation shall conply with the requirenents and recomendati ons of
NFPA 70 and | EEE C2 as applicable.

3.1. 2 Verification of D nensions

The Contractor shall become famliar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng any work.

3.1.3 Di sposal of Liquid D electrics

PCB- cont am nat ed di el ectrics nmust be marked as PCB and transported to and
i ncinerated by an approved EPA waste disposal facility. The Contractor
shall furnish certification of proper disposal. Contamni nated dielectrics
shall not be diluted to | ower the contam nation |evel.

3.2 CABLE AND BUSWAY | NSTALLATI ON

The Contractor shall obtain fromthe nmanufacturer an installation manual or
set of instructions which addresses such aspects as cable construction

i nsul ation type, cable dianeter, bending radius, cable tenperature,
lubricants, coefficient of friction, conduit cleaning, storage procedures,
noi sture seals, testing for and purging noisture, etc. The Contractor
shal |l then prepare a checklist of significant requirenents which shall be
submitted along with the manufacturers instructions in accordance with
SUBM TTALS.

3.2.1 Cable Installation Plan and Procedure

Cable shall be installed strictly in accordance with the cable

manuf acturer's recommendations. Each circuit shall be identified by neans
of a fiber, lam nated plastic, or non-ferrous netal tags, or approved
equal , in each nanhol e, handhol e, junction box, and each term nal. Each
tag shall contain the follow ng information; cable type, conductor size,
circuit nunmber, circuit voltage, cable destination and phase identification

3.2.1.1 Cabl e I nspection
The cabl e reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |f end seal is broken, novisture
shall be removed fromcable in accordance with the cable manufacturer's
reconmendat i ons.

3.2.1.2 Duct d eani ng

Duct shall be cleaned with an assenbly that consists of a flexible nmandre
(manuf acturers standard product in |lengths recomrended for the specific
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size and type of duct) that is 6.4 nm (1/4 inch) |less than inside dianeter
of duct, 2 wire brushes, and a rag. The cleaning assenbly shall be pulled
t hrough conduit a mininumof 2 tinmes or until |ess than a volune of 131
cubic centimeters (8 cubic inches) of debris is expelled fromthe duct.

3.2.1.3 Duct Lubrication
The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of |ubricant shall be in accordance
with [ubricant manufacturer's reconmrendati ons.

3.2.1. 4 Cabl e Installation
The Contractor shall provide a cable feeding truck and a cable pulling
wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cable manufacturer’'s recomrendations. The pulling
grip or pulling eye apparatus shall be attached to pol ypropyl ene or manilla
rope followed by lubricant front end packs and then by power cables. A
dynanoneter shall be used to nonitor pulling tension. Pulling tension
shal |l not exceed cabl e manufacturer's reconmendations. The Contractor
shall not allow cables to cross over while cables are being fed into duct.
For cable installation in cold weather, cables shall be kept at 10 degrees
C (50 degrees F) tenmperature for at |east 24 hours before installation

3.2.1.5 Cabl e Installation Plan
The Contractor shall submit a cable installation plan for all cable pulls
in accordance with the detail draw ngs portion of paragraph SUBM TTALS.
Cable installation plan shall include:

a. Site layout drawing with cable pulls identified in nunmeric order
of expected pulling sequence and direction of cable pull.

b. List of cable installation equipnent.
c. Lubricant manufacturer's application instructions.

d. Procedure for resealing cable ends to prevent noisture from
entering cable.

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.
g. Cable sidewall thrust pressure.

h. Cabl e nini mrum bend radi us and m ni num di aneter of pulling wheels
used.

i. Cable jamratio.

j.  Maxinmum al |l owabl e pulling tension on each different type and size
of conductor.
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3.

k. Maxi mum al | owabl e pulling tension on pulling device.
2.2 Duct Line

Medi um vol t age cables and Low voltage cables shall be installed in duct
lines where indicated. Cable splices in |owvoltage cables shall be made
in handhol es only, except as otherw se noted. Neutral and grounding
conductors shall be installed in the sanme duct with their associ ated phase
conduct ors.

.3 CABLE JO NTS

Medi um vol t age cable joints shall be nmade by qualified cable splicers only.
Qualifications of cable splicers shall be submtted in accordance with

par agraph SUBM TTALS. Shields shall be applied as required to continue the
shi el di ng systemthrough each entire cable joint. Shields may be
integrally nolded parts of preforned joints. Shields shall be grounded at
each joint or in accordance with nanufacturer's reconmended practi ce.

Cable joints shall provide insulation and jacket equivalent to that of the
associ ated cable. Arnored cable joints shall be enclosed in
conpound-filled, cast-iron or alloy, splice boxes equipped with stuffing
boxes and arnmor clanps of a suitable type and size for the cable being

i nstall ed.

.4 DUCT LI NES

4.1 Requi renent s

Nurmbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninumslope of 100 mm per 30 m Depending on the contour of the
finished grade, the high-point may be at a termnal. Short-radius
manuf act ured 90-degree duct bends may be used only for pole or equi pment
risers, unless specifically indicated as acceptable. The m ni num
manuf act ured bend radius shall be 450 mm (18 inches) for ducts of |ess than
80 mMm (3 inch) dianmeter, and 900 nm (36 inches) for ducts 80 nm (3 inches)
or greater in dianeter. Qherw se, |ong sweep bends having a m ni mum
radius of 7.6 mshall be used for a change of direction of nmore than 5
degrees, either horizontally or vertically. Both curved and straight
sections nay be used to formlong sweep bends, but the maxi num curve used
shal |l be 30 degrees and manufactured bends shall be used. Ducts shall be
provided with end bells whenever duct lines term nate in nanhol es or

handhol es.

. 4.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be nmade with proper tools
and match factory tapers. A coupling recommended by the duct nanufacturer
shal | be used whenever an existing duct is connected to a duct of different
material or shape. Ducts shall be stored to avoid warping and
deterioration with ends sufficiently plugged to prevent entry of any water
or solid substances. Ducts shall be thoroughly cl eaned before being |aid.
Pl astic ducts shall be stored on a flat surface and protected fromthe
direct rays of the sun

SECTI ON 16375 Page 19



ACCOVPANYI NG AVENDIVENT NO. 0003 TO SCLI Cl TATI ON NO. DACA63- 00- B- 0029

3.4.3 Concr et e Encasenent

Ducts requiring concrete encasenents shall conply with NFPA 70, except that
el ectrical duct bank configurations for ducts 150 mm (6 inches) in dianeter
shal | be deternined by cal culation and as shown on the drawi ngs. The
separ ati on between adjacent electric power and conmunication ducts shal
conformto |EEE C2. Duct l|ine encasenents shall be nonolithic
construction. Were a connection is nade to a previously poured
encasenent, the new encasenent shall be well bonded or doweled to the
exi sting encasenent. The Contractor shall subnit proposed bondi ng nethod
for approval in accordance with the detail draw ng portion of paragraph
SUBM TTALS. At any point, except railroad and airfield crossings, tops of
concrete encasenents shall be not |ess than the cover requirenents listed
in NFPA 70. At railroad and airfield crossings, duct |lines shall be
encased with concrete and reinforced as indicated to withstand specified
surface | oadings. Tops of concrete encasenents shall be not less than 1.5 m
bel ow tops of rails or airfield paving unless otherw se indicated. Were

ducts are jacked under existing pavenent, rigid steel conduit will be
install ed because of its strength. To protect the corrosion-resistant
conduit coating, predrilling or installing conduit inside a |larger iron

pi pe sl eeve (jack-and-sleeve) is required. For crossings of existing

rail roads and airfield pavenents greater than 15 min length, the
predrilling method or the jack-and-sleeve nethod will be used. Separators
or spacing blocks shall be made of steel, concrete, plastic, or a

conbi nation of these materials placed not farther apart than 1.2 mon
centers. Ducts shall be securely anchored to prevent novenent during the
pl acenent of concrete and joints shall be staggered at |east 150 nm
vertically.

3.4.4 Nonencased Direct-Buri al

Top of duct lines shall be not |ess than 600 nm bel ow fini shed grade and
shall be installed with a m nimumof 75 mm of earth around each duct,
except that between adjacent electric power and comunication ducts, 300 mm
of earth is required. Bottons of trenches shall be snpoth and free of
stones, soft spots, and sharp objects. Were bottons of trenches conprise
materials other than sand, a 75 mm |l ayer of sand shall be laid first and
conpacted to approxi nate densities of surrounding firmsoil before
installing ducts. Joints in adjacent tiers of duct shall be vertically
staggered at leastl 50 mm The first 150 mm | ayer of backfill cover shal
be sand conpacted as previously specified. The rest of the excavation
shal | be backfilled and conpacted in 75 to 150 mm | ayers. Duct banks may
be held in alignment with earth. However, high-tiered banks shall use a
wooden frame or equivalent formto hold ducts in alignment prior to
backfilli ng.

3.4.5 Installati on of Couplings
Joints in each type of duct shall be made up in accordance with the
manuf acturer's recommendations for the particular type of duct and coupling

sel ected and as approved.

3.4.5.1 Pl asti c Duct
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Duct joints shall be nmade by brushing a plastic solvent cenent on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twist to set
the joint tightly.

3.4.6 Duct Line Markers

A4 ml mnimumred col ored pol yethyl ene backing plastic tape, not |ess than
150 mm (6 inches) in width and suitably inscribed at not nore than 3 m (10
feet) on centers (no netallic backing), shall be placed approximtely 30 mm

bel ow fini shed grade | evels of such lines along the full length of the
concrete encased and direct buried ducts.

3.5 [Enter Appropriate Subpart Title Here] 3.6 PAD- MOUNTED EQUI PMENT
| NSTALLATI ON

Pad- mount ed equi pent, shall be installed on concrete pads in accordance
with the manufacturer's published, standard installation draw ngs and
procedures, except that they shall be nodified to neet the requirenents of
this docunent. Units shall be installed so that they do not damage

equi pnment or scratch painted or coated surfaces. After installation
surfaces shall be inspected and scratches touched up with a paint or
coating provided by the manufacturer especially for this purpose.

Thr ee- phase transfornmers shall be installed with XYZ phase sequence.
Primary taps shall be set at 480 V.

3.6.1 Concr et e Pads
3.6.1.1 Construction

Concrete pads for pad-nounted el ectrical equipnent shall be

pour ed-i n-pl ace. Pads shall be constructed as indicated, except that exact
pad di nensions and nounting details are equi pnment specific and are the
responsibility of the Contractor. Tops of concrete pads shall be |evel and
shal | project 100 mm above finished paving or grade and sloped to drain
Edges of concrete pads shall have 20 mmchanfer. Conduits for prinmary,
secondary, and groundi ng conductors shall be set in place prior to

pl acenent of concrete pads. Were grounding el ectrode conductors are
installed through concrete pads, PVC conduit sl eeves shall be installed

t hrough the concrete to provide physical protection. To facilitate cable
installation and term nation, the concrete pad shall be provided with a
rectangul ar hole bel ow the primary and secondary conpartnents, sized in
accordance with the nanufacturer's recommended di mensi ons. Upon conpl etion
of equi pnent installation the rectangular hole shall be filled with masonry
grout.

3.6.1.2 Concrete and Rei nforcenent
Concrete work shall have m ni mum 20 MPa conpressive strength and conformto
the requirenents of Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE

Concrete pad reinforcenent shall be in accordance with Section 03200
CONCRETE REI NFORCEMENT
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3.6.1.3 Seal i ng

When the installation is conplete, the Contractor shall seal all conduit
and other entries into the equi pment enclosure with an approved sealing
conpound. Seals shall be of sufficient strength and durability to protect
all energized live parts of the equipnent fromrodents, insects, or other
foreign matter.

3.7 CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND SYSTEMS

Connecti ons between aerial and underground systens shall be nade as shown.
Under ground cabl es shall be extended up poles in conduit to cable

term nations. Conduits shall be secured to the poles by 2-hole gal vani zed

steel pipe straps spaced not nmore than 3 mapart and with 1 strap not nore

than 300 nm from any bend or term nation. Cable guards shall be secured to
poles in accordance with the manufacturer's published procedures. Conduits

shal | be equi pped with bushings to protect cables and mninmze water entry.
Capnut pot heads shall be used to term nate nedi umvoltage

nmul ti pl e-conductor cable. Cables shall be supported by devices separate

fromthe conduit, near their point of exit fromthe conduit or guard.

3.8  GROUNDI NG

A ground ring consisting of the indicated configuration of bare copper
conductors and driven ground rods shall be installed around pad-nounted
equi pnment as shown. Equi pnment franmes of netal -encl osed equi prent, and

ot her noncurrent-carrying netal parts, such as cable shields, cable sheaths
and armor, and netallic conduit shall be grounded. Connections shall be
as indicated on the draw ngs.

3.8.1 Groundi ng El ectrodes

Groundi ng el ectrodes shall be installed as shown on the draw ngs and as
fol | ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shall be driven into the earth until the tops of the rods are
approxi mately 300 mm bel ow fi ni shed grade.

b. Gound ring - Aground ring shall be installed as shown consi sting
of bare copper conductors installed 300 nm plus or nminus 75 nm
bel ow finished top of soil grade. Gound ring conductors shall be
si zed as shown.

c. Additional electrodes - Wen the required ground resistance is not
nmet, additional electrodes shall be providedinterconnected with
groundi ng conductors to achi eve the specified ground resistance.
The additional electrodes will be up to three, 3 mrods spaced a
mnimumof 3.7 mapart. In high ground resistance, UL |listed
chemically charged ground rods nmay be used. |If the resultant
resi stance exceeds 25 ohnms neasured not |ess than 48 hours after
rainfall, the Contracting Oficer shall be notified i mediately.

3.8.2 Groundi ng and Bondi ng Connecti ons
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Connecti ons above grade shall be nade by the fusion-welding process or with
bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be nmade by a fusion-wel ding process.

3.8.3 Groundi ng and Bondi ng Conductors

Groundi ng and bondi ng conductors include conductors used to bond
transformer encl osures and equi pnent franes to the grounding el ectrode
system Groundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide nmaxi mum physical protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. Wen concrete penetration is
necessary, nonnetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable conmpound after
installation.

3.8.4 Surge Arrester Grounding

Surge arresters and neutrals shall be bonded directly to the transforner
encl osure and then to the grounding el ectrode systemwi th a bare copper
conductor, sized as shown. Lead |engths shall be kept as short as
practicable with no kinks or sharp bends.

3.8.5 Ri ser Pol e Groundi ng

A single continuous vertical grounding el ectrode conductor shall be
installed on each riser pole and connected directly to the grounding

el ectrodes indicated on the drawings or required by these specifications.
Al'l equipnment, neutrals, surge arresters, and itens required to be grounded
shal |l be connected directly to this vertical conductor. The grounding

el ectrode conductor shall be sized as shown. G ounding el ectrode
conductors shall be stapled to wood poles at intervals not exceeding 600 nm

3.9 FI ELD TESTI NG
3.9.1 Cener a

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer_10 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspections recomended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and name of test

equi pnment, and test results. Field test reports shall be signed and dated
by the Contractor.

3.9.2 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
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test vicinity. The Contractor shall replace any devices or equi pnent which
are damaged due to inproper test procedures or handling.

3.9.3 G ound- Resi stance Tests

The resistance of each groundi ng el ectrode system shall be neasured using
the fall-of-potential nethod defined in IEEE Std 81. G ound resistance
nmeasurenents shall be made before the electrical distribution systemis
energi zed and shall be made in nornmally dry conditions not |ess than 48
hours after the last rainfall. Resistance neasurenents of separate
groundi ng el ectrode systens shall be nade before the systens are bonded

t oget her bel ow grade. The conbi ned resi stance of separate systens may be
used to neet the required resistance, but the specified nunber of

el ectrodes must still be provided.

a. Single rod electrode - 25 ohns.
b. Gound ring - 10 ohns.
3.9. 4 Medi um Vol t age Cabl e Test

After installation and before the operating test or connection to an

exi sting system the nediumvoltage cable systemshall be given a high
potential test. Direct-current voltage shall be applied on each phase
conductor of the system by connecting conductors as one terninal and
connecting grounds or netallic shieldings or sheaths of the cable as the
other termnal for each test. Prior to nmaking the test, the cables shal
be isol ated by opening applicable protective devices and di sconnecti ng
equi pnment. The test shall be conducted with all splices, connectors, and
termnations in place. The nethod, voltage, length of time, and other
characteristics of the test for initial installation shall be in accordance
with NEMA WC 8 for the particular type of cable installed, except that 28
kV and 35 kV insulation test voltages shall be in accordance with either
AEI C CS6 as applicable, and shall not exceed the reconmendati ons of |EEE
Std 404 for cable joints and |EEE Std 48 for cable term nations unless the
cabl e and accessory nanufacturers indicate higher voltages are acceptable
for testing. Should any cable fail due to a weakness of conductor

i nsulation or due to defects or injuries incidental to the installation or
because of inproper installation of cable, cable joints, term nations, or
ot her connections, the Contractor shall make necessary repairs or replace
cables as directed. Repaired or replaced cables shall be retested.

3.9.5 Low Vol t age Cabl e Test

Low vol tage cable, conplete with splices, shall be tested for insulation
resi stance after the cables are installed, in their final configuration
ready for connection to the equipnent, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one m nute between each
conductor and ground and between all possible conbinati ons conductors in
the sane trench, duct, or cable, with all other conductors in the same
trench, duct, or conduit. The m ninmmvalue of insulation shall be:

R in negohns = (rated voltage in kV + 1) x 304,800/ (length of cable in
net ers)
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Each cable failing this test shall be repaired or replaced. The repaired
cable shall be retested until failures have been elin nated.

3.9.6 Liquid-Filled Transfornmer Tests

The following field tests shall be perfornmed onall liquid-filled
transformers. Pass-fail criteria shall be in accordance with transforner
manuf acturer's specifications.

a. Insulation resistance test phase-to-ground.
b. Turns ratio test.
c. Correct phase sequence.
d. Correct operation of tap changer
3.9.7 Pre- Energi zati on Services

Calibration, testing, adjustnent, and placing into service of the
installation shall be acconplished by a nmanufacturer's product field
servi ce engi neer or independent testing conpany with a mninumof 2 years
of current product experience. The follow ng services shall be perforned
on the equipnent |isted below. These services shall be perforned
subsequent to testing but prior to the initial energization. The equipnent
shal |l be inspected to ensure that installation is in conpliance with the
recommendati ons of the nmanufacturer and as shown on the detail draw ngs.
Term nations of conductors at nmjor equi pnent shall be inspected to ensure
t he adequacy of connections. Bare and insul ated conductors between such
term nations shall be inspected to detect possible danage during
installation. |If factory tests were not perforned on conpl eted assenbli es,
tests shall be performed after the installation of conpleted assenblies.
Conponents shall be inspected for damage caused during installation or

shi pment to ensure packaging materials have been renoved. Conponents
capabl e of being both manually and electrically operated shall be operated
manual |y prior to the first electrical operation. Conponents capabl e of
being calibrated, adjusted, and tested shall be calibrated, adjusted, and
tested in accordance with the instructions of the equi pment manufacturer
Itens for which such services shall be provided, but are not linted to,
are the foll ow ng:

a. Pad-nounted transforners
b. Panel boards
3.9.8 Qperating Tests
After the installation is conpleted, and at such tines as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance

with the requirenents herein. An operating test report shall be submtted
i n accordance wi th paragraph SUBM TTALS.
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3.

3.

10 MANUFACTURER S FI ELD SERVI CE
10. 1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total of 8 hours of nornmal working tine and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, and servicing the equipnent, as well as all najor

el ements of the operation and nmai ntenance nmanuals. Additionally, the
course instructions shall denbnstrate all routine nmintenance operations.

.10.2 Install ati on Engi neer

After delivery of the equi pment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of the equipnent, assist in the performance of
the onsite tests, initial operation, and instruct personnel as to the
operational and mai ntenance features of the equi pnent.

11 ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected.

-- End of Section --
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SECTI ON 16403

PANEL BOARDS
08/ 95

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 187 (1994) Copper Bar, Bus Bar, Rod and Shapes
ASME | NTERNATI ONAL ( ASME)

ASME Bl.1 (1989) Unified Inch Screw Threads (UN and
UNR Thread Form

ASME B1.20.1 (1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1993) National Electrical Code

UNDERWRI TERS LABCRATORI ES (UL)

UL 50 (1992) Enclosures for Electrical Equipnent
UL 67 (1993; Rev thru May 1994) Panel boards
UL 489 (1991; Rev thru Dec 1994) Mol ded Case

Circuit Breakers and Circuit Breaker
Encl osures

.2 SYSTEM DESCRI PTI ON

These specifications include the design, fabrication, assenbly, wring,
testing, and delivery of the itens of equi pnent and accessories and spare
parts listed in the Schedul e and shown on the draw ngs.

2.1 Rul es

The equi pnent shall conformto the requirenents of NFPA 70 unless nore
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1

stringent requirenents are indicated herein or shown. NEMA rated and UL

| isted equi pmrent has been specified when avail able. Equi pnment nust neet
NEMA and UL construction and rating requirenments as specified. No

equi valent will be acceptable. The contractor shall inmediately notify the
Contracting Oficer of any requirenents of the specifications or contractor
proposed materials or assenblies that do not conply with UL or NEMA.
International Electrotechnical Conm ssion (IEC) rated equi pnment will not be
consi dered an acceptable alternative to specified NEMA ratings.

.2.2 Coor di nati on

The general arrangenent of the notor control centers, sw tchboards and
panel boards is shown on the contract drawings. Any nodifications of the
equi pnment arrangenent or device requirenents as shown on the draw ngs shal
be subject to the approval of the Contracting Officer. |If any conflicts
occur necessitating departures fromthe drawi ngs, details of and reasons
for departures shall be submtted and approved prior to inplenenting any
change. Al equi pment shall be conpletely assenbled at the factory. The
notor control centers and sw tchboards nay be disassenbled into sections,
i f necessary, for conveni ence of handling, shipping, and installation

.2.3 St andard Products

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in their manufacture and shall essentially duplicate
itens that have been in satisfactory use for at least 2 years prior to bid
opening. Al materials shall conformto the requirenments of these
specifications. Materials shall be of high quality, free fromdefects and
i nperfections, of recent manufacture, and of the classification and grades
designated. Al nmaterials, supplies, and articles not manufactured by the
Contractor shall be the products of other recognized reputable
manufacturers. |If the Contractor desires for any reason to deviate from

t he standards designated in these specifications, he shall, after award,
submt a statenent of the exact nature of the deviation, and shall subnit,
for the approval of the Contracting O ficer, conplete specifications for
the materials which he proposes to use.

. 2.4 Nanepl at es

Nanepl at es shall be made of | am nated sheet plastic or of anodized al um num
approxinmately 4 mllinmeters (1/8 inch) thick, engraved to provide white
letters on a black background. The nanepl ates shall be fastened to the
panel s in proper positions with anodi zed round-head screws. Lettering

shall be minimum 15 mllinmeters (1/2 inch) high. Naneplate designations
shall be in accordance with |ists on the drawi ngs, and as a m ni num shal

be provided for the follow ng equi prent:

a. Panel boards
Equi pnent of the withdrawal type shall be provided with nanepl ates nounted
on the renovabl e equi pnent in |ocations visible when the equipnent is in

pl ace.

3 SUBM TTALS
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Government approval is required for submttals with a "GA" designation.
Equi pnrent, materials, and articles installed or used w thout such approval
shall be at the risk of subsequent rejection. Submittals having an "FI O
designation are for infornmation only. The follow ng shall be submtted in
accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Data
Equi pnent; GA

The Contractor shall within 30 cal endar days after date of award submt for
approval six (6) copies of such descriptive cuts and information as are
required to denonstrate fully that all parts of the equipnent will conform
to the requirenents and intent of the specifications. Data shall include
descriptive data showi ng typical construction of the types of equi pnent
proposed, including the manufacturer's nane, type of nol ded case circuit
breakers, performance capacities and other infornmation pertaining to the
equi pnent .

SD- 04 Dr awi ngs
Qutline Draw ngs; GA

The Contractor shall, within 30 cal endar days afterdate of award, submt
for the approval of the Contracting O ficer six (6) copies of outline

drawi ngs of all equipnent to be furnished under this contract, together

wi th weights and overall dinensions. Draw ngs shall show the general
arrangenent and overal |l dinensions of the equi pnent stand and panel boar ds.
These drawi ngs shall show space requirenments, details of any floor supports
to be enbedded in concrete and provisions for conduits for external cables.

Panel boards; GA.

The Contractor shall, within 30 cal endar days after date of award, submt
for the approval of the Contracting Oficersix (6) copies of electrical
equi pnment drawi ngs. A single-line diagram equipnent |ist and namepl ate
schedul e shall be provided for each panel board.

SD- 09 Reports
Factory Tests; FIQO
The Contractor shall submt six (6) conplete reproducible copies of the
factory inspection results and six (6) conplete reproducible copies of the
factory test results in booklet form including all plotted data curves,
all test conditions, a listing of test equi pnent conplete with calibration
certifications, and all neasurenments taken. Report shall be signed and
dated by the Contractor's and Contracting O ficer's Representatives.

1.4 DELI VERY, STORAGE, AND HANDLI NG

The equi pnent shall be shipped as conpletely assenbled and wired as
feasible so as to require a mninumof installation work. Each shi pping
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section shall be properly match marked to facilitate reassenbly, and shal
be provided with renovable lifting channels with eye bolts for attachnent
of crane slings to facilitate lifting and handling. Any relay or other
devi ce which cannot withstand the hazards of shi pnment when nounted in place
on the equi pnent shall be carefully packed and shi pped separately. These
devi ces shall be marked with the nunber of the panel which they are to be
nounted on and fully identified. Al finished painted surfaces and netal
wor k shall be wapped suitably or otherw se protected from damage during
shipment. Al parts shall be prepared for shipnment so that slings for
handl i ng may be attached readily while the parts are in a railway car or
transport truck. Al spare parts and accessories shall be carefully
packaged and clearly marked.

.5 MAI NTENANCE

.5.1 Accessories and Tool s

A conpl ete set of accessories and special tools unique to equi pnent
provided and required for erecting, handling, dismantling, testing and
mai nt ai ni ng the apparatus shall be furnished by the Contractor

.5.2 Spare Parts

Spare parts shall be furnished as specified below Al spare parts shal
be of the sanme material and worknmanshi p, shall neet the sane requirenents,
and shall be interchangeable with the corresponding original parts

furni shed.

a. 2 - One quart containers of the paint used for the exterior
surfaces of outdoor equipnent.

b. 4 - Keys for panel board door I|ock

PART 2 PRODUCTS

2.

1 CONNECTI ONS

Al'l bolts, studs, machi ne screws, nuts, and tapped holes shall be in
accordance with ASME Bl1.1. The sizes and threads of all conduit and
fittings, tubing and fittings, and connecting equi pnent shall be in
accordance with ASME B1.20.1. All ferrous fasteners shall have
rust-resistant finish and all bolts and screws shall be equi pped with
approved | ocki ng devices. Manufacturer's standard threads and construction
may be used on small itens which, in the opinion of the Contracting
Oficer, are integrally replaceable, except that threads for external
connections to these itenms shall neet the above requirenents.

.2 MOLDED CASE Cl RCU T BREAKERS

Mol ded case circuit breakers shall conformto the applicable requirenents
of NEMA AB 1 and UL 489. The circuit breakers shall be thermal magnetic
type, nmanual |l y-operated, shall be quick-nake, quick-break, conmon trip
type, and shall be of automatic-trip type unless otherw se specified or
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i ndi cated on the drawings. Al poles of each breaker shall be operated
si mul taneously by nmeans of a common handle. The operating handl es shal
clearly indicate whether the breakers are in "On," "Of," or "Tripped"
position and shall have provisions for padlocking in the "Of" position.
Personnel safety line term nal shields shall be provided for each breaker
The circuit breakers shall be products of only one nanufacturer, and shal
be i nterchangeabl e when of the sane franme size

2.2.1 480-Volt AC Circuits

Crcuit breakers for 480-volt or 277/480-volt ac circuits shall be rated
600 volts ac, and shall have an UL listed mninuminterrupting capacity of
14,000 symetrical anperes at 600 volts ac.

2.2.2 120/ 240-Volt AC Circuits

Circuit breakers for 120-volt ac circuits shall be rated not |ess than
120/ 240 or 240 volts ac, and shall have a UL listed nminimminterrupting
capacity of 10,000 symmetrical anperes.

2.3 PANELBOARDS

Panel boards shall consist of assenblies of nol ded-case circuit breakers

wi th buses and terminal lugs for the control and protection of branch
circuits to notors, heating devices and ot her equi pnent operating at 480
volts ac or less. Panel boards shall be UL 67 |abeled. "Loadcenter" type
panel s are not acceptable. Panel boards shall be designed for installation
in surface-nmounted cabinets accessible fromthe front only, as shown on
the drawi ngs. 480 V Panel boards shall be fully rated for a short-circuit
current of 14,000 synmetrical anperes RMS ac. 240/120 V panel board shall be
fully rated for a short-circuit current of 10,000 symetrical anperes RVMB
ac.

2.3.1 Encl osure

Encl osures shall nmeet the requirenments of UL 50. Al cabinets shall be
fabricated fromsheet steel of not less than 3.5 mllineters (No. 10 gage) ,
with full seam wel ded box ends. Cabinets nmounted outdoors shall be

hot - di pped gal vani zed after fabrication. Cabinets shall be painted in
accordance with paragraph PAINTING CQutdoor cabinets shall be of NEMA 3R
raintight and conduit hubs wel ded to the cabinet Front edges of cabinets
shall be formflanged or fitted with structural shapes wel ded or riveted to
the sheet steel, for supporting the panel board front. All cabinets shal

be so fabricated that no part of any surface on the finished cabi net shal
deviate froma true plane by nore than 3 mllineters (1/8 inch). Holes
shal |l be provided in the back of indoor surface-nobunted cabinets, with
out si de spacers and inside stiffeners, for nounting the cabinets with a 15
mllineter (1/2 inch) clear space between the back of the cabinet and the
wal | surface. Flush doors shall be mounted on hinges that expose only the
hinge roll to view when the door is closed. Each door shall be fitted with
a conbi ned catch and | ock, except that doors over 600 mllineters (24

i nches) long shall be provided with a three-point |atch having a knob with
a T-handle, and a cylinder |lock. Two keys shall be provided with each

| ock, and all I|ocks shall be keyed alike. Finished-head cap screws shal

SECTI ON 16403 Page 5



ACCOVPANYI NG AVENDIVENT NO. 0003 TO SCLI Cl TATI ON NO. DACA63- 00- B- 0029

be provided for nmounting the panel board fronts on the cabinets. Enclosure
shal | have nanepl ates in accordance w th paragraph NAMEPLATES. Directory
hol ders, containing a neatly typed or printed directory under a transparent
cover, shall be provided on the inside of panel board doors.

2.3.2 Buses

Al'l panel boards shall be of the dead-front type with buses and circuit
breakers mounted on a plate or base for installation as a unit in a
cabinet. Al buses shall be of copper and shall be tin or silver-plated

t hroughout. Copper bars and shapes for bus conductors shall conformto

t he applicable requirenents of ASTM B 187. The sizes of buses and the
detail s of panel board construction shall neet or exceed the requirenents of
NEMA PB 1. Suitable provisions shall be nmade for nounting the bus within
panel boards and adjusting their positions in the cabinets. Term nal |ugs
required to accommpdat e the conductor sizes shown on the drawi ng, shall be
provided for all branch circuits larger than No. 10 AWG A groundi ng | ug
suitable for 1/0 AWG wire shall be provided for each panel board.

2.3.3 Conponent s

Each branch circuit, and the main buses where so specified or shown on the
drawi ngs, shall be equi pped with nol ded-case circuit breakers having
overcurrent trip ratings as shown on the drawings. The circuit breakers
shal |l be of a type designed for bolted connection to buses in a panel board
assenbly, and shall neet the requirenments of paragraph MOLDED CASE Cl RCU T
BREAKERS. Circuit breakers of the same frame size and rating shall be

i nterchangeable. |

2.4 PAI NTI NG

Interior and exterior steel surfaces of equi pnent enclosures shall be

t horoughly cl eaned and then receive a rust-inhibitive phosphatizing or
equi valent treatnent prior to painting. Exterior surfaces shall be free
from hol es, seans, dents, weld nmarks, |oose scale or other inperfections.
Interior surfaces shall receive not |ess than one coat of
corrosion-resisting paint in accordance with the nanufacturer's standard
practice. Exterior surfaces shall be prined, filled where necessary, and
given not less than two coats baked enanmel with sem gl oss finish.

Equi pnent | ocated outdoors shall be ANSI Dark Gray. Al touch-up work
shal | be done with manufacturer's coatings as supplied under paragraph
SPARE PARTS.

2.5 FACTORY TESTS

Each item of equi pnent supplied under this contract shall be given the
manufacturer's routine factory tests and tests as specified below, to

i nsure successful operation of all parts of the assenblies. Al tests
required herein shall be witnessed by the Contracting O ficer unless waived
in witing, and no equi pnent shall be shipped until it has been approved
for shipment by the Contracting Officer. The Contractor shall notify the
Contracting O ficer a mninmum of 14 days prior to the proposed date of the
tests so that arrangenments can be made for the Contracting Oficer to be
present at the tests. The factory test equi pnent and the test nethods used
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shall conformto the applicable NEMA Standards, and shall be subject to the
approval of the Contracting Oficer. Reports of all witnessed tests shal
be signed by witnessing representatives of the Contractor and Contracting
Oficer. The cost of performng all tests shall be borne by the Contractor
and shall be included in the prices bid in the schedule for equipnent.

2.5.1 Panel boar ds Tests

Each panel board shall be assenbled with cabinet and front to the extent
necessary to check the fit and provisions for installing all parts in the
field. Each panel board shall be given a dielectric test in accordance with
NEMA PB 1. Al circuit breakers shall be operated to check mechanica
adjustrments. Al doors and | ocks shall be checked for door clearances and
fits and the performance of |ock and | atches.

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 16415
ELECTRI CAL WORK, | NTERI OR
08/ 96
AMENDMENT 0003
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Cl12.1 (1995) Code for Electricity Metering

ANSI Cl12.4 (1984; R 1996) Mechani cal Demand Regi sters
ANSI C12.10 (1997) El ectronmechani cal Watthour Meters
ANSI Cl12.11 (1987; R 1993) Instrunment Transfornmers for

Revenue Metering, 10 kV BIL Through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

ANSI C37.16 (1997) Low Vol tage Power Circuit Breakers
and AC Power Circuit Protectors -
Preferred Ratings, Rel ated Requirenents,
and Applicati on Recomrendati ons

ANSI C39.1 (1981; R 1992) Requirenents for Electrica
Anal og Indicating Instrunents

ANSI C57.12.10 (1988) Safety Requirenents for
Transforners 230 kV and Bel ow 833/ 958
Through 8333/10417 kVA, Single-Phase, and
750/ 862 Through 60 000/80 000/ 100 000 kVA,
Thr ee- Phase Wt hout Load Tap Charging; and
3750/ 4687 Through 60 000/80 000/100 000
kVA Wth Load Tap Charging

ANSI C57.12.13 (1982) Conformance Requirenments for
Liquid-Filled Transfornmers Used in Unit
Installations, Including Unit Substations

ANSI C57.12. 27 (1982) Conformance Requirenments for
Liquid-Filled Distribution Transformers
Used in Pad-Munted Installations,
I ncluding Unit Substations

ANSI C57.12.50 (1981; R 1989) Ventilated Dry-type

Distribution Transforners 1 to 500 kVA,
Si ngl e- Phase; and 15 to 500 kVA,
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Thr ee- Phase with Hi gh-Voltage 601 to 34
500 Volts, Low Voltage 120 to 600 Volts

ANSI C57.12.51 (1981; R 1989) Ventilated Dry-Type Power
Transfornmers, 501 kVA and Larger,
Thr ee- Phase, with Hi gh-Voltage 601 to 34
500 Volts, Low Voltage 208Y/ 120 to 4160
Vol ts

ANSI C57.12.52 (1981; R 1989) Seal ed Dry-Type Power
Transfornmers, 501 kVA and Larger,
Thr ee- Phase with Hi gh-Voltage 601 to 34
500 Volts, Low Voltage 208Y/ 120 to 4160
Vol ts

ANSI C57.12.70 (1978; R 1993) Term nal Markings and
Connections for Distribution and Power
Transfornmers

ANSI C78.1 (1991; Cr8.1a; R 1996) Fluorescent Lanps -
Rapi d-Start Types - Di nensi onal and
El ectrical Characteristics

ANSI C78. 20 (1995) Electric Lanmps - Characteristics of
I ncandescent Lanps A, G PS, and Simlar
Shapes with E26 Medi um Screw Bases

ANSI C78. 21 (1995) Physical and Electrica
Characteristics - Incandescent Lanps - PAR
and R Shapes

ANSI C78. 1350 (1990) 400-Watt, 100-Volt, Sb1
Si ngl e- Ended Hi gh- Pressure Sodi um Lanps

ANSI C78. 1351 (1989) 250-Watt, 100-Volt S50 Singl e- Ended
Hi gh- Pressure Sodi um Lanps

ANSI C78. 1352 (1990) 1000-watt, 250-Volt, S52
Si ngl e- Ended Hi gh- Pressure Sodi um Lanps

ANSI C78. 1355 (1989) 150-Watt, 55-Volt S55 High-Pressure
Sodi um Lanps

ANSI C78. 1375 (1996) 400-Watt, M9 Singl e- Ended
Met al - Hal i de | anps

ANSI C78. 1376 (1996) 1000-wWatt, M4A7 Singl e- Ended
Met al - Hal i de Lanps

ANSI C78. 2A (1991) 18 & 26- Watt, Compact Fl uorescent
Quad Tube Lanps

ANSI C78. 2B (1992) 9 & 13-Watt, Conpact Fluorescent
Quad Tube Lanps

ANSI C80.5 (1995) Rigid Al um num Condui t
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ANSI C82.1 (1997) Specifications for Fluorescent Lanp
Bal | asts
ANSI C82. 4 (1992) Ball asts for

Hi gh-1ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)

ANSI C135. 30 (1988) Zinc-Coated Ferrous Ground Rods for
Over head or Underground Line Construction

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM B 1 (1995) Hard-Drawn Copper Wre

ASTM B 8 (1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

ASTM D 709 (1992; R 1997) Lam nated Thernosetting
Mat eri al s
ASTM D 4059 (1996) Anal ysis of Polychlorinated

Bi phenyls in Insulating Liquids by Gas
Chr omat ogr aphy

CODE OF FEDERAL REGULATI ONS ( CFR)

47 CFR 18 Industrial, Scientific, and Medica
Equi prrent

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE C37.13 (1990; R 1995) Low Voltage AC Power
Circuit Breakers Used in Encl osures

| EEE C37.20.1 (1993) Metal - Encl osed Low Vol t age Power
Circuit-Breaker Switchgear

| EEE C57.12. 00 (1993) | EEE Standard General Requirenents
for Liquid-Imrersed Distribution, Power,
and Regul ati ng Transfornmers

| EEE C57.12. 80 (1996) Term nol ogy for Power and
Di stribution Transformers

| EEE C57.12.90 (1993) Test Code for Liquid-Imrersed
Di stribution, Power, and Regul ating
Transfornmers and Guide for Short-Circuit
Testing of Distribution and Power
Transforners

| EEE C57.13 (1993) Instrunment Transformers
| EEE C57.98 (1993) Guide for Transfornmer |npulse Tests
| EEE C57. 100 (1986; R 1992) Test Procedure for Ther mal
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| EEE

| EEE

| EEE

| EEE

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

C62. 41

Std 81

Std 242

Std 399

Evaluation of QI -Immersed Distribution
Transfornmers

(1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

(1983) Guide for Measuring Earth
Resistivity, G ound |Inpedance, and Earth
Surface Potentials of a G ound System
(Part 1)

(1986; R 1991) Recomrended Practice for
Protecti on and Coordi nati on of Industria
and Commrerci al Power Systens

(1997) Recomrended Practice for Industria
and Commerci al Power Systens Anal ysis

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

250

AB 1

BU 1

FU 1

ICS 1

ICS 2

LE 4

MG 1

MG 10

s 1

cs 2

(1991) Encl osures for Electrical Equiprment
(1000 Volts Maxi num)

(1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

(1994) Busways

(1986) Low Voltage Cartridge Fuses

(1993) Industrial Control and Systens
(1993) Industrial Control and Systens
Controllers, Contactors, and Overl oad

Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

(1993) Industrial Control and Systemns
Factory Built Assenblies

(1993) Industrial Control and Systemns
Encl osur es

(1987) Recessed Luminaires, Ceiling
Conpatibility

(1993; Rev 1; Rev 2; Rev 3; Rev 4) Mdtors
and Cenerators

(1994) Energy Managenent Gui de for
Sel ection and Use of Pol yphase Motors

(1996) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports

(1986; Errata Aug 1986; R 1991)
Nonnetal lic Qutl et Boxes, Device Boxes,
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NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NEMA

NFPA

NFPA

UL 1

uL 4

UL 5

UL 6

UL 20

UL 44

UL 50

PB

PB

PE

RN

SG

ST

TC

TC

VE

70

101

20

13

Covers and Box Supports

(1995) Panel boards

(1995) Deadfront Distribution Swtchboards
(1996) Utility Type Battery Chargers
(1989) Pol yvinyl-Chloride (PVC) Externally
Coated Gal vani zed Rigid Steel Conduit and
I nternmedi ate Metal Conduit

(1995) Power Switching Equi pnent

(1992) Dry-Type Transformers for General
Applications

(1990) Electrical Polyvinyl Chloride (PVC
Tubi ng (EPT) and Conduit (EPC-40 and

EPC- 80)

(1993) Electrical Nonmetallic Tubing (ENT)
(1996) Metal Cable Tray Systemns

(1983; R 1989) General Requirenents for
W ring Devices

(1988) Wring Devices - Dinensional
Requi renment s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

(1999) National Electrical Code

(1997; Errata 97-1; TIA 97-1) Life Safety
Code

UNDERVWRI TERS LABORATORI ES (UL)

(1993; Rev thru Jan 1995) Fl exible Metal
Condui t

(1996) Arnored Cable
(1996) Surface Metal Raceways and Fittings
(1997) Rigid Metal Conduit

(1995; Rev thru Cct 1998) Ceneral -Use Snap
Swi t ches

(1997; Rev Mar 1999) Thernoset-Insul ated
W res and Cabl es

(1995; Rev thru GCct 1997) Encl osures for
El ectrical Equi pnent
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

67

83

98

198B

198C

198D

198E

198G

198H

198L

360

467

486A

486B

486C

486E

489

498

506

508

(1993; Rev thru Nov 1995) Panel boards

(1998) Thernopl astic-lnsul ated Wres and
Cabl es

(1994; R thru Jun 1998) Encl osed and
Dead- Front Swi tches

(1995) Class H Fuses

(1986; Rev thru Feb 1998)

Hi gh- 1 nterrupting-Capacity Fuses,
Current-Linmting Types

(1995) Cass K Fuses

(1988; Rev Jul 1988) C ass R Fuses

(1988; Rev May 1988) Fuses for
Suppl ementary Overcurrent Protection

(1988; Rev thru Nov 1993) Class T Fuses

(1995; Rev May 1995) D C Fuses for
I ndustrial Use

(1996; Rev thru Cct 1997) Liquid-Tight
Fl exi bl e Steel Conduit

(1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

(1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conductors

(1997; Rev Jun 1997) Wre Connectors for
Use with Al um num Conduct ors

(1997; Rev thru Aug 1998) Splicing Wre
Connectors

(1994; Rev thru Feb 1997) Equi prent Wri ng
Term nals for Use with Al um num and/ or
Copper Conductors

(1996; Rev thru Dec 1998) Mbl ded- Case
Circuit Breakers, Ml ded-Case Swi tches,
and Circuit-Breaker Encl osures

(1996; Rev thru Sep 1998) Attachment Pl ugs
and Receptacl es

(1994; Rev Cct 1997) Specialty Transfornmers

(1999) Industrial Control Equi pnent
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

510

512

514A

514B

514C

542

651

651A

674

698

719

797

817

844

845

854

857

869A

877

(1994; Rev thru Apr 1998) Pol yviny
Chl ori de, Polyethyl ene, and Rubber
I nsul ating Tape

(1993; R Dec 1995) Fusehol ders
(1996; Rev Jul 1998) Metallic Qutlet Boxes

(1997; Rev COct 1998) Fittings for Cable
and Condui t

(1996; R Sep 1998) Nonnetallic Qutl et
Boxes, Fl ush-Device Boxes, and Covers

(1994; Rev thru Jul 1998) Lanphol ders,
Starters, and Starter Hol ders for
Fl uorescent Lanps

(1995; Rev thru Cct 1998) Schedul e 40 and
80 Rigid PVC Conduit

(1995; Rev thru Apr 1998) Type EB and A
Ri gid PVC Conduit and HDPE Conduit

(1994; Rev thru Cct 1998) Electric Mtors
and CGenerators for Use in Division 1
Hazar dous (Cl assified) Locations

(1999)) Industrial Control Equipment for
Use in Hazardous (C assified) Locations

(1999) Nonnetallic-Sheathed Cabl es

(1993; Rev thru Mar 1997) Electrica
Metal I'i ¢ Tubi ng

(1994; Rev thru Jul 1998) Cord Sets and
Power - Suppl y Cor ds

(1995; Rev thru Aug 1997) Electric
Lighting Fixtures for Use in Hazardous
(Classified) Locations

(1995; Rev Feb 1996) Motor Control Centers

(1996; Rev Apr 1998) Service-Entrance
Cabl es

(1994; Rev thru May 1999) Busways and
Associ ated Fittings

(1998) Reference Standard for Service
Equi prrent

(1993; Rev thru May 1997) Circuit Breakers
and Circuit-Breaker Enclosures for Use in
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

886

891

916

924

935

943

1004

1010

1022

1029

1047

1236

1242

1449

1564

1569

1570

1571

1572

Hazar dous (Cl assified) Locations
(1994; Rev thru Apr 1999) CQutlet Boxes and

Fittings for Use in Hazardous (Classified)
Locati ons

(1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

(1998) Energy Managenent Equi prment

(1995; Rev thru Cct 97) Energency Lighting
and Power Equi prent

(1995; Rev thru Oct 1998) Fl uorescent - Lanp
Bal | asts

(1993; Rev thru May 1998) G- ound- Faul t
Circuit-Interrupters

(1994; Rev thru Dec 1997) Electric Mtors
(1995; Rev thru Dec 1996) Recept acl e- Pl ug
Combi nations for Use in Hazardous
(Classified) Locations

(1998) Line Isolation Mnitors

(1994; Rev thru Dec 1997)
Hi gh-Intensity-Di scharge Lanp Ball asts

(1995; Rev Jul 1998) Isol ated Power
Systens Equi prment

(1994; Rev thru Dec 1997) Battery Chargers
for Charging Engine-Starter Batteries

(1996; Rev Mar 1998) Internmedi ate Meta
Condui t

(1996; Rev thru Cct 1998) Transient
Vol t age Surge Suppressors

(1993; Rev Sep 1998) Industrial Battery
Char gers

(1995; Rev thru Sep 1998) Metal -Cl ad Cabl es

(1995; Rev thru Jun 1997) Fl uorescent
Li ghting Fi xtures

(1995; Rev thru Jun 1997) Incandescent
Li ghting Fi xtures

(1995; Rev thru Jun 1997) High Intensity
Di scharge Lighting Fixtures
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UL 1660 (1994; Rev Apr 1998) Liquid-Tight Flexible
Nonnet al | i ¢ Condui t

UL Elec Const Dir (1998) Electrical Construction Equi pment
Directory

1.2 GENERAL
1.2.1 Rul es

The installation shall conformto the requirenents of NFPA 70 and NFPA 101,
unl ess nore stringent requirenents are indicated or shown.

1.2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pnment, conduit, and wiring. The Contractor shall becone famliar
with all details of the work and verify all dinensions in the field so that
the outlets and equi pnent shall be properly located and readily accessible
Lighting fixtures, outlets, and other equi pnent and nmaterials shall be
carefully coordinated with nmechanical or structural features prior to
installation and positioned according to architectural reflected ceiling
pl ans; otherw se, lighting fixtures shall be symetrically |ocated
according to the room arrangenent when uniformillum nation is required, or
asymmetrically located to suit conditions fixed by design and shown.
Raceways, junction and outlet boxes, and lighting fixtures shall not be
supported from sheet netal roof decks. |If any conflicts occur
necessitating departures fromthe draw ngs, details of and reasons for
departures shall be submtted and approved prior to inplenenting any
change. The Contractor shall coordinate the electrical requirenents of the
nmechani cal work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the draw ngs.

1.2.3 ( Am#0003)
1.2.4 St andard Products

Materi al and equi pnent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

1.2.5 Namepl at es
1.2.5.1 I dentification Nanmepl ates

Major itens of electrical equipnent and nmaj or conponents shall be
permanently marked with an identification name to identify the equipnment by
type or function and specific unit nunber as indicated. Designation of
nmotors shall coincide with their designation in the notor control center or
panel. Unless otherw se specified, identification naneplates shall be made
of lam nated plastic in accordance with ASTM D 709 with black outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fini shed round- head drive screws, except notors, or approved
nonadhesi ve netal fasteners. When the naneplate is to be installed on an

i rregul ar-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
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supports and naneplates. In all instances, the naneplate shall be
installed in a conspicuous |location. At the option of the Contractor, the
equi pment manufacturer's standard enbossed naneplate material with bl ack
paint-filled letters may be furnished in lieu of |am nated plastic. The
front of each panel board, notor control center, swi tchgear, and sw tchboard
shall have a naneplate to indicate the phase letter, corresponding col or
and arrangenent of the phase conductors. The follow ng equi pnent, as a

m ni mum shall be provided with identification nanepl ates:

M ni mum 6.4 mm M ni mum 3.2 mm
H gh Letters H gh Letters
Panel boar ds Control Power Transforners
Starters Control Devices
Safety Switches I nstrument Transformers

Mot or Control Centers
Transforners

Equi prent Encl osures
Swi t chgear

Swi t chboar ds

Mbt or s

Each panel, section, or unit in notor control centers, sw tchgear or
sim |l ar assenblies shall be provided with a nameplate in addition to
nanmepl ates |isted above, which shall be provided for individual
conpartnents in the respective assenbly, including nanepl ates which
identify "future," "spare,” and "dedi cated" or "equipped spaces.”

1.2.5.2  (Am#0003)

1.2.6 As-Bui |t Draw ngs

Fol | owi ng the project conpletion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting O ficer.

1.2.7  (An#0003)

1.3 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data

( Am#0003)

Manuf acturer's Catal og; (AmM0003) FIO.

Data conposed of catal og cuts, brochures, circulars, specifications,
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product data, and printed information in sufficient detail and scope to
verify conpliance with the requirenents of the contract docunents.

Material, Equi pnent, and Fixture Lists; (AmM0003) FIO

A conplete item zed listing of equipnent and naterials proposed for
i ncorporation into the work. Each entry shall include an item nunber, the
quantity of items proposed, and the nane of the manufacturer of each item

Installation Procedures; (An#0003) FI O

Installation procedures for rotating equipnent, transformers, sw tchgear
battery systens, voltage regul ators, and groundi ng resistors (AmM0003), any
anot her specialized equi pnent that requires electricity to operate.
Procedures shall include diagrans, instructions, and precautions required
toinstall, adjust, calibrate, and test devices and equi pnent.

SD- 04 Dr awi ngs
Interior Electrical Equipnent; (Am#0003) FIO

Detail draw ngs consisting of equipnment drawi ngs, illustrations, schedul es,
i nstructions, diagranms, and other information necessary to define the
installation. Detail drawi ngs shall show the rating of itenms and systens
and how the conponents of an item and system are assenbl ed, function
together, and how they will be installed on the project. Data and draw ngs
for conponent parts of an item or system shall be coordinated and submtted
as a unit. Data and draw ngs shall be coordinated and included in a single
subm ssion. Miltiple subm ssions for the sane equi pnment or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Officer. 1In such cases, a list of data to be subnitted | ater
shall be included with the first subm ssion. Detail draw ngs shall show
physi cal arrangenent, construction details, connections, finishes,
materials used in fabrication, provisions for conduit or busway entrance,
access requirenents for installation and maintenance, physical size,

el ectrical characteristics, foundation and support details, and equi pnent
wei ght. Drawi ngs shall be drawn to scal e and/or di nensioned. Optiona
itenms shall be clearly identified as included or excluded. (AmM0003)

Structural drawi ngs showi ng the structural or physical features of nmjor
equi pnment itens, conponents, assenblies, and structures, including
foundations or other types of supports for equi pnent and conductors. These
drawi ngs shall include accurately scal ed or dinensioned outline and
arrangenent or |ayout drawi ngs to show the physical size of equi pnent and
conponents and the relative arrangenent and physical connection of related
conponents. Weights of equi pnent, conponents and assenblies shall be
provi ded when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynanic forces
shall be stated for switching devices when such forces nust be considered
in the design of support structures. The appropriate detail draw ngs shal
show t he provisions for |eveling, anchoring, and connecting all itens
during installation, and shall include any recomendati ons nade by the
manuf act urer.
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El ectrical draw ngs including single-line and three-Iline diagrans, and
schematics or elenentary diagranms of each electrical system internal
wiring and field connection diagrans of each electrical device when

publ i shed by the manufacturer; wring diagranms of cabinets, panels, units,
or separate nountings; interconnection diagranms that show the wiring

bet ween separate conponents of assenblies; field connection diagrans that
show the term nation of wiring routed between separate itens of equi pnent;
internal wiring diagrans of equi pnent showing wiring as actually provided
for this project. Field wiring connections shall be clearly identified.

If departures fromthe contract drawi ngs are deened necessary by the
Contractor, conplete details of such departures, including changes in
related portions of the project and the reasons why, shall be submtted
with the detail draw ngs. Approved departures shall be nmade at no
additi onal cost to the Governnent.

As-Bui |t Drawi ngs; (An#0003) GA.

The as-built draw ngs shall be a record of the construction as install ed.
The drawi ngs shall include all the informati on shown on the contract

drawi ngs, deviations, nodifications, and changes fromthe contract

drawi ngs, however mnor. The as-built draw ngs shall be kept at the job
site and updated daily. The as-built drawings shall be a full-sized set of
prints marked to reflect all deviations, changes, and nodifications. The
as-built draw ngs shall be conplete and show the | ocation, size,

di mensi ons, part identification, and other information. Additional sheets
may be added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Oficer prior to the subm ssion of
each nonthly pay estimate. Upon conpletion of the work, the Contractor
shall submit three full sized sets of the marked prints to the Contracting
O ficer for approval. |[If upon review, the as-built drawi ngs are found to
contain errors and/or om ssions, they will be returned to the Contractor
for correction. The Contractor shall correct and return the as-built
drawings to the Contracting Oficer for approval within ten cal endar days
fromthe time the drawings are returned to the Contractor.

SD- 08 St atenents
Onsite Test; GA

A detail ed description of the Contractor's proposed procedures for on-site
tests.

SD- 09 Reports
Factory Test Reports; GA.
(AM#0003) Six copies of the informati on described below in 216 x 280 mm
bi nders having a mnimumof 5 rings fromwhich material may readily be
renmoved and replaced, including a separate section for each test. Sections
shall be separated by heavy plastic dividers with tabs.

a. A list of equipnent used, with calibration certifications.

b. A copy of measurenents taken.
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c. The dates of testing.

d. The equi pnent and val ues to be verified.

e. The conditions specified for the test.

f. The test results, signed and dated.

g. A description of adjustnments made.
Field Test Plan; GA
A detailed description of the Contractor's proposed procedures for onsite
test submitted (Am#0003) 20 days prior to testing the installed system No
field test will be perfornmed until the test plan is approved. The test
pl an shall consist of conplete field test procedures including tests to be
performed, test equi pnment required, and tolerance linits.
Field Test Reports; GA
(AM#0003) Si x copies of the informati on described below in 216 x 280 nmm
bi nders having a mnimumof 5 rings fromwhich material may readily be
renmoved and replaced, including a separate section for each test. Sections
shall be separated by heavy plastic dividers with tabs.

a. A list of equipnent used, with calibration certifications.

b. A copy of measurenents taken.

c. The dates of testing.

d. The equi pnent and val ues to be verified.

e. The conditions specified for the test.

f. The test results, signed and dated.

g. A description of adjustnments made.

h. Final position of controls and device settings.

SD-13 Certificates

Material s and Equi pnent; (AmM#0003) GA

The | abel or listing of the Underwiters Laboratories, Inc., will be
accepted as evidence that the materials or equipnment conformto the
appli cabl e standards of that agency. 1In lieu of this label or listing, a

statenent froma nationally recogni zed, adequately equi pped testing agency
indicating that the itenms have been tested in accordance with required
procedures and that the materials and equi pnent conply with all contract
requi renments will be accepted. However, materials and equi pnent installed
i n hazardous | ocations nust bear the UL | abel unless the data submtted
fromother testing agency is specifically approved in witing by the

Contracting Officer. Itens which are required to be listed and | abeled in
accordance with Underwiters Laboratories nmust be affixed with a UL | abe
that states that it is UL listed. No exceptions or waivers will be granted
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to this requirenent. Materials and equi pment will be approved based on the
manuf acturer's published dat a.

For other than equipnent and materials specified to conformto UL
publications, a manufacturer's statenment indicating conplete conpliance
with the applicable standard of the Anmerican Society for Testing and
Mat eri al s, National Electrical Manufacturers Association, or other
comrerci al standard, is acceptable

1.4 WORKMANSHI P

Material s and equi pnment shall be installed in accordance with NFPA 70,
recommendati ons of the manufacturer, and as shown.

1.5  (Am#0003)

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

requi renments specified below. Mterials and equi pnment not |isted bel ow
shall be as specified el sewhere in this section. |Itens of the sane
classification shall be identical including equipnent, assenblies, parts,
and conponents.

2.1 ( An¥0003) BUSWAYS

2.2 CABLES AND W RES

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No
10 AWG and snal | er dianeter shall be solid, except that conductors for
renmote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherwi se. Conductor sizes and
anpaciti es shown are based on copper, unless indicated ot herw se

(Am#0003) All conductors shall be copper

2.2.1 Equi prrent Manuf acturer Requirenents
When manufacturer's equi pment requires copper conductors at the
term nations or requires copper conductors to be provided between
conponents of equi pnent, provide copper conductors or splices, splice
boxes, and other work required to neet manufacturer's requirenents.
2.2.2 Al um num Conduct ors
(Am#0003) Al um num conduct ors shall not be used
2.2.3 I nsul ation
Unl ess indicated otherwi se, or required by NFPA 70, power and lighting
wires shall be 600-volt, (An#0003) Type THWN, THHN, or THWconform ng to UL
83, except that grounding wire nmay be type TWconfornmng to UL 83;

renote-control and signal circuits shall be Type TW THWor TF, conform ng
to UL 83. Where lighting fixtures require 90-degree Centigrade (C)

SECTI ON 16415 Page 14



Ft Hood DRRF Field & Tank Trails FHFTT
ACCOMPANY! NG AMENDVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0029

conductors, provide only conductors with 90-degree C insulation or better
2.2. 4 Bondi ng Conductors
ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smal |l er dianmeter;
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and | arger
di anet er.
2.2.5 Service Entrance Cabl es

Service entrance (SE) and underground service entrance (USE) cables, UL 854.

2.2.6 (AM#0003)

2.2.7 Met al - Cl ad Cabl e
UL 1569; NFPA 70, Type MC cable

2.2.8  (AM#0003)

2.2.9  (AM0003)

2.2.10 (AM#0003)

2.2.11  (AM#0003)

2.2.12 Cord Sets and Power-Supply Cords
UL 817.
2.3 ( An¥#0003)

2.4  (AM#0003)

2.5  (AM#0003)

2.6 Cl RCU T BREAKERS
2.6.1 MOLDED- CASE Cl RCU T BREAKERS
Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489and UL 877

for circuit breakers and circuit breaker enclosures |ocated in hazardous
(classified) locations. Circuit breakers may be installed in panel boards,
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swi t chboards, enclosures, nmotor control centers, or conbination notor
controllers

2.6.1.1 Construction

Circuit breakers shall be suitable for nmounting and operating in any
position. Lug shall be listed for (Am#0003) copper conductors only in
accordance with UL 486E. Single-pole circuit breakers shall be full nodule
size with not nore than one pole per nodule. Milti-pole circuit breakers
shall be of the commn-trip type having a single operating handl e such that
an overload or short circuit on any one pole will result in all poles
openi ng sinultaneously. Sizes of 100 anperes or |less may consist of

si ngl e-pol e breakers permanently factory assenbled into a multi-pole unit
havi ng an internal, mechanical, nontanperable comon-trip nmechani sm and
external handle ties. Al circuit breakers shall have a qui ck-make,

qui ck- break overcenter toggle-type nechanism and the handl e nmechani sm
shall be trip-free to prevent holding the contacts cl osed agai nst a
short-circuit or sustained overload. All circuit breaker handl es shal
assune a position between "ON' and "OFF" when tripped automatically. Al
ratings shall be clearly visible

2.6.1.2 Rat i ngs

Vol tage ratings shall be not | ess than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avail abl e short-circuit current at the line termnals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Ml ded-case circuit
breakers shall have nom nal voltage ratings, maxi mum continuous-current

rati ngs, and maxi num short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system XR ratio

2.6.1.3 ( An#0003) Cascade System Rati ngs

2.6.1. 4 Ther mal - Magnetic Trip Elenments

Thermal nmagnetic circuit breakers shall be provided as shown. Automatic
operation shall be obtained by neans of thermal-magnetic tripping devices

| ocated in each pole providing inverse tinme delay and instantaneous circuit
protection. The instantaneous magnetic trip shall be adjustable and
accessible fromthe front of all circuit breakers on franme sizes above
(Am#0003) 150 anperes.

2.6.2 Solid-State Trip Elenents

Solid-state circuit breakers shall be provided as shown. All electronics
shall be self-contained and require no external relaying, power supply, or
accessories. Printed circuit cards shall be treated to resist mpisture
absorption, fungus growth, and signal |eakage. AlIl electronics shall be
housed in an encl osure which provides protection agai nst arcs, nagnetic
interference, dust, and other contam nants. Solid-state sensing shal
neasure true RMS current with error | ess than one percent on systens with
di stortions through the 13th harnonic. Peak or average actuating devices
are not acceptable. Current sensors shall be torodial construction,
encased in a plastic housing filled with epoxy to protect agai nst danage
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and noi sture and shall be integrally nmounted on the breaker. \Were

i ndi cated on the drawi ngs, circuit breaker franes shall be rated for 100
percent continuous duty. Circuit breakers shall have tripping features as
shown on the draw ngs and as descri bed bel ow

a. Long-tinme current pick-up, adjustable from50 percent to 100
percent of continuous current rating.

b. (AM#0003) Fixed long-tine del ay.

c. Short-time current pick-up, adjustable from1.5 to 9 tines
long-tinme current setting.

d. (AmM#0003) Fixed short-tine del ay.
e. (AmM0003)

f. Instantaneous current pick-up, adjustable from1l.5 to 9 tines
long-tinme current setting.

g. Gound-fault pick-up, adjustable from 20 percent to 60 percent of
sensor rating, but not greater than 1200 anperes. Sensing of
ground-fault current at the main bonding junmper or ground strap
will not be permitted. Zone-selective interlocking shall be
provi ded as shown.

h. (AM#0003) Fi xed ground-fault del ay.

i. Gound-fault | square tines t switch

j . (AM#0003) Overload and short-tinme and ground-fault trip indicators
shal | be provided.

2.6.3  (AM#0003)

2.6.4 (AM#0003)

2.6.5 (AM#0003)

2.6.6  (AM#0003)

2.6.7 (AM#0003)

2.6.8 Ground Fault Circuit Interrupters

UL 943. Breakers equipped with ground fault circuit interrupters shal
have ground fault class, interrupting capacity, and voltage and current
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rati ngs as indicated
2.7 MOTOR SHORT- Cl RCUI T PROTECTOR ( MSCP)

Motor short-circuit protectors shall conformto UL 508 and shall be

provi ded as shown. Protectors shall be used only as part of a conbination
notor controller which provides coordi nated notor branch-circuit overl oad
and short-circuit protection, and shall be rated in accordance with the
requi renments of NFPA 70.

2.7.1 Construction

Mot or short-circuit protector bodies shall be constructed of high
tenmperature, dinensionally stable, long |life, nonhygroscopic materials.
Protectors shall fit special MSCP nounting clips and shall not be

i nterchangeable with any commercially available fuses. Protectors shal
have 100 percent one-way interchangeability within the A-Y letter
designations. All ratings shall be clearly visible

2.7.2 Rat i ngs

Vol tage ratings shall be not less than the applicable circuit voltage
Letter designations shall be A through Y for notor controller Sizes 0, 1
2, 3, 4, and 5, with 100,000 anperes interrupting capacity rating. Letter
desi gnations shall correspond to controller sizes as foll ows:

CONTROLLER SI ZE MSCP DESI GNATI ON
NEMA O A-N
NEMA 1 A-P
NEMA 2 A-S
NEMA 3 A-U
NEMA 4 A-W
NEMA 5 A-Y

2.8 CONDUI T AND TUBI NG
2.8.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797

2.8.2  (AM#0003)

2.8.3  (AM#0003)

2.8. 4 Fl exi bl e Conduit, Steel and Plastic

Ceneral - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
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2.8.5 I nternmedi ate Metal Conduit
UL 1242.
2.8.6 PVC Coated Rigid Steel Conduit
NEMA RN 1.
2.8. 7 Ri gid Al um num Condui t
ANSI C80.5 and UL 6.
2.8.8 Ri gid Metal Conduit
UL 6.
2.8.9 Rigid Plastic Conduit
NEMA TC 2, UL 651 and UL 651A.
2.8.10 Surface Metal Electrical Raceways and Fittings
UL 5.
2.9 CONDUI T AND DEVI CE BOXES AND FI TTI NGS
2.9.1 Boxes, Metallic Qutlet
NEMA OS 1 and UL 514A.
2.9.2 Boxes, Nonmetallic, Cutlet and Flush-Device Boxes and Covers
NEMA OS 2 and UL 514C.
2.9.3 Boxes, Qutlet for Use in Hazardous (C assified) Locations
UL 886.
2.9.4 Boxes, Switch (Encl osed), Surface-Munted
UL 98.
2.9.5 Fittings for Conduit and Qutl et Boxes
UL 514B.

2.9.6 (AM#0003)

2.9.7 Fittings, PVC, for Use with Rigid PVC Conduit and Tubing
UL 514B.

2.10  (AM#0003)
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2.11 CONNECTORS, W RE PRESSURE
2.11.1 For Use Wth Copper Conductors
UL 486A.

2.11.2  (AM#0003)

2.12 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT
UL 467.

2.12.1 Ground Rods
Ground rods shall be of (AmM0003) copper-clad steel conformng to UL 467
not | ess than (Anm#0003) 19.1 mm in dianeter by (Am#0003)2.4 neter in

I ength of the sectional type driven full length into the earth.

2.12.2  (AM#0003)

2.13 ENCL OSURES
NEMA | CS 6 (An#0003) or NEMA 250 unl ess otherw se specified.
2.13.1 Cabi nets and Boxes

Cabi nets and boxes with volune greater than 0.0164 cubic neters shall be
in accordance with UL 50, hot-dip, zinc-coated, if sheet steel.

2.13.2 Circuit Breaker Enclosures
UL 489.

2.13.3 (Am#0003)
UL 877.

2.14 LI GHTI NG FI XTURES, LAMPS, BALLASTS, EMERGENCY EQUI PMENT, CONTROLS AND
ACCESSORI ES

The followi ng specifications are supported and suppl enented by information
and details on the drawings. Additional fixtures, if shown, shall conform
to this specification. Lighting equipnment installed in classified
hazardous | ocations shall conformto UL 844. Lanps, |anphol ders, ball asts,
transformers, electronic circuitry and other |ighting system conponents
shall be constructed according to i ndustry standards. Equi pnent shall be
tested and listed by a recogni zed i ndependent testing | aboratory for the
expected installation conditions. Equipnent shall conformto the standards
listed bel ow

2.14.1 Lanps
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Lanps shall be constructed to operate in the specified fixture, and shal
function without derating life or output as listed in published data.
Lanps shall neet the requirenents of the Energy Policy Act of 1992

( Am#0003)

( Am#0003)

2.14.2

Fl uorescent | anps shall have col or tenperature (An#0003) 3,500

degrees Kelvin. They shall be designed to operate with the

ballasts and circuitry of the fixtures in which they will be used.
Fl uorescent | anps, including spares, shall be manufactured by one

manuf acturer to provide for color and performance consi stency.

Fl uorescent | anps shall conmply with ANSI C78.1. Fluorescent tube

| anp efficiencies shall neet or exceed the follow ng requirenents.

T8, 32 watts (4" | anp) 2800 | unens
T12, 34 watts (4" | anp) 2800 | unens
T8,59 watts (8" I anp) 5700 | unens
T12,60 watts (8" I anp) 5600 | unens
T8/ U, 31-32 watts (U-tube) 2600 | unens
T12/ U, 34 watts (U-tube) 2700 | unens

(1) Linear fluorescent |anps, unless otherw se indicated, shal

be 1219 mm Ilong 32 watt T8, 265 mA, with mini mum CRI of 75.

Lanmps of other lengths or types shall be used only where specified
or shown. Lanps shall deliver rated Iife when operated on
(Am#0003) instant start ball asts.

(2) Small conpact fluorescent |anps shall be twi n, double, or
triple tube configuration as shown with bi-pin or four-pin snap-in
base and shall have m nimum CRI of 85. They shall deliver rated
life when operated on ballasts as shown. 9 and 13 watt doubl e
tube [ anps shall conply with ANSI C78.2B. 18 and 26 watt double
tube [ anps shall conply with ANSI C78.2A. M nimum starting
tenperature shall be 0 degrees C for twin tube |anps and for
double and triple twin tube | anps without internal starter; and -9
degrees C for double and triple twin tube Ianps with interna
starter.

(3) Long conpact fluorescent |anps shall be 18, 27, 39, 40, 50,
or 55 watt bi-axial type as shown with four-pin snap-in base;
shall have m ni mum CRI of 85; and shall have a minimum starting
tenperature of 10 degrees C . They shall deliver rated Iife when
operated on (Am#0003) instant start ballasts .

Bal | asts and Transforners

Bal | asts or transformers shall be designed to operate the designated | anps
within their optimm specifications, wi thout derating the lanps. Lanp and

bal | ast

conbi nations shall be certified as acceptable by the | anp
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manuf act urer.

( Am#0003)

b. Fluorescent ballasts shall conmply with ANSI C82.1 and shall be
mounted integrally within fluorescent fixture housing unless
ot herwi se shown. Ballasts shall have maxi mum current crest factor
of 1.7; high power factor; Class A sound rating; maximum operating
case tenperature of 25 degrees C above anbient; and shall be
rated Class P. Unless otherw se indicated, the m ni mum nunber of
bal l asts shall be used to serve each individual fixture. A single
bal | ast may be used to serve multiple fixtures if they are
conti nuously mounted, identically controlled and factory
manuf actured for that installation with an integral w reway.

(1) Conpact fluorescent ballasts shall comply with | EEE C62. 41
Category A transient voltage variation requirements and shall be
mounted integrally within conpact fluorescent fixture housing

unl ess otherwi se shown. Ballasts shall have m ni mum bal | ast
factor of 0.95; maxi mum current crest factor of 1.6; high power
factor; maxi mum operating case tenperature of 25 degrees C above
anbi ent; shall be rated Class P; and shall have a sound rating of
Class A, Ballasts shall neet FCC Class A specifications for
EM/RFI em ssions. Ballasts shall operate fromnom nal |ine

vol tage of (AmM#0003) 120 volts at (Am#0003) 60 Hz and nmi ntain
constant |ight output over a line voltage variation of + 10%
Bal | asts shall have an end-of-lanp-1life detection and shut-down
circuit. Ballasts shall be UL listed and shall contain no PCBs.
Bal | asts shall contain potting to secure PC board, provide |ead
strain relief, and provide a noisture barrier

(2) Electronic fluorescent ballasts shall comply with 47 CFR 18
for electromagnetic interference. Ballasts shall withstand |ine
transients per |EEE C62.41, Category A Ballasts shall have tota
harmoni ¢ distortion between 10 and 20% m ni mum frequency of

20, 000Hz; filament voltage between 2.5 and 4.5 volts; maxi num
starting inrush current of 20 anperes; and shall conply with the
m ni mum Bal | ast Efficacy Factors shown in the table bel ow

M ni mum starting tenperature shall be [10 degrees C ] (AmM0003)
Bal | asts shall carry a manufacturer's full warranty of three
years, including a m ninmum $10 | abor all owance per ball ast.

ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS

LAMP TYPE OF NOM NAL NUMBER M NI MUM
TYPE STARTER OPERATI ONAL OF BALLAST
& LAWP VOLTAGE LAMPS EFFI CACY
FACTOR
32W T8 rapid 120 or 277 V 1 2.54
start 2 1.44
i near & 3 0.93
U-t ubes 4 0.73
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ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS

34W T12 rapid 120 or 277 V 1 2.64
start 2 1.41
li near & 3 0.93
U-t ubes
59W T8 rapid 120 or 277 V 2 0. 80
start
i near
60W T12 rapid 120 or 277 V 2 0. 80
start
i near
( An#0003)
( An#0003)
( An#0003)

2.14. 3 Fi xtures

Fi xtures shall be in accordance with the size, shape, appearance, finish,
and performance shown. Unless otherw se indicated, lighting fixtures shal
be provided with housings, junction boxes, wring, |anpholders, nounting
supports, trim hardware and accessories for a conplete and operable
installation. Recessed housings shall be mni mum 20 gauge cold rolled or
gal vani zed steel as shown. Extruded alum num fixtures shall have m ni num

wal | thickness of 3 Mfmm . Plastic |enses shall be 100% virgin acrylic or as
shown. @ ass |enses shall be tenpered. Heat resistant glass shall be
borosilicate type. Conoi d recessed reflector cones shall be Alzak with

cl ear specular low iridescent finish

( Am#0003)

b. Fluorescent fixtures shall conmply with UL 1570. Recessed ceiling
fixtures shall conply with NEMA LE 4. Fixtures shall be plainly
mar ked for proper lanp and ballast type to identify |anp di aneter,
watt age, color and start type. Marking shall be readily visible
to service personnel, but not visible fromnormal view ng angles.
Fl uorescent fixture lens franes on recessed and surface nounted
troffers shall be one assenbly with mtered corners. Parabolic
| ouvers shall have a low iridescent finish and 45 degree cut-off.
Louver intersection joints shall be hairline type and shal
conceal nounting tabs or other assenbly methods. Louvers shall be
free from bl em shes, lines or defects which distort the visua
surface. Integral ballast and wireway conpartments shall be
easily accessible without the use of special tools. Housings
shal |l be constructed to include grounding necessary to start the
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| anps. Open fixtures shall be equi pped with a sleeve, wire guard,
or other positive nmeans to prevent |lanmps fromfalling. Medium

bi -pi n | anphol ders shall be twist-in type with positive |ocking
position. Long conpact fluorescent fixtures and fixtures
utilizing U-bend | anps shall have clanps or secondary | anphol ders
to support the free ends of the | anps.

( Am#0003)

( Am#0003)

2.14.

UL

2.14.

4 Lanphol ders, Starters, and Starter Hol ders
542

5  (AmT#0003)

2.15 LOW VOLTAGE FUSES AND FUSEHOLDERS
2.15.1 Fuses, Low Voltage Cartridge Type
NEMA FU 1
2.15.2 Fuses, High-Interrupting-Capacity, Current-Limting Type

Fuses, Class G J, L and CC shall be in accordance with UL 198C

2.15.

UL

2.15.

UL

2.15.

UL

2.15.

UL

2.15.

UL

2.15.

UL

3 Fuses, Class K, High-Interrupting-Capacity Type
198D

4 Fuses, Class H

198B

5 Fuses, Class R

198E

6 Fuses, Class T

198H

7 Fuses for Supplenmentary Overcurrent Protection
198G

8 Fuses, D-C for Industrial Use

198L.
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2.15.9 Fusehol ders
UL 512.

2.16 | NSTRUVENTS, ELECTRI CAL | NDI CATI NG
ANSI C39.1

2.17 MOTORS, AC, FRACTI ONAL AND | NTEGRAL

Motors, ac, fractional and integral kilowatt, 373.0 kW and smaller shal
conformto NEMA MG 1 and UL 1004for notors; NEMA MG 10 for energy
managenent sel ection of pol yphase notors; and UL 674 for use of notors in
hazardous (classified) locations. 1In addition to the standards |isted
above, notors shall be provided with efficiencies as specified in the table
"M Nl MUM NOM NAL EFFI CI ENCI ES" bel ow.

2.17.1 Rat i ng

The kilowatt rating of notors should be |imted to no nore than 125
percent of the maxi mum | oad bei ng served unl ess a NEMA standard size does
not fall within this range. 1In this case, the next |arger NEMA standard
not or size should be used

2.17.2 Mot or Efficiencies

All permanently wired pol yphase notors of 746 W or nore shall neet the

m nimum full-1oad efficiencies as indicated in the followi ng table, and as
specified in this specification. Mtors of 746 W or nore with open, drip
proof or totally enclosed fan cool ed encl osures shall be high efficiency
type, unless otherwise indicated. Motor efficiencies indicated in the
tabl es apply to general -purpose, single-speed, polyphase induction notors.
Appl i cations which require definite purpose, special purpose, special
franme, or special nounted pol yphase induction notors are excluded from
these efficiency requirenents. Mtors provided as an integral part of
notor driven equi pnent are excluded fromthis requirement if a mninmm
seasonal or overall efficiency requirenent is indicated for that equi pnent
by the provisions of another section.

( Am#0003)
M NI MUM NOM NAL MOTOR EFFI Cl ENCI ES
OPEN DRI P PROOF MOTORS
KW 1200 RPM 1800 RPM 3600 RPM
0. 746 82.5 85.5 80.0
1.12 86.5 86.5 85.5
1. 49 87.5 86.5 86.5
2.24 89.5 89.5 86.5
3.73 89.5 89.5 89.5
( Am#0003)

TOTALLY ENCLOSED FAN- COOLED MOTORS
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TOTALLY ENCLOSED FAN- COOLED MOTORS

KW 1200 RPM 1800 RPM 3600 RPM
0. 746 82.5 85.5 78.5
1.12 87.5 86.5 85.5
1. 49 88.5 86.5 86.5
2.24 89.5 89.5 88.5
3.73 89.5 89.5 89.5
( Am#0003)

M NI MUM NOM NAL MOTOR EFFI Cl ENCI ES
OPEN DRI P PROOF MOTORS

HP 1200 RPM 1800 RPM 3600 RPM
1 82.5 85.5 80.0
1.5 86.5 86.5 85.5
2 87.5 86.5 86.5
3 89.5 89.5 86.5
5 89.5 89.5 89.5

( Am#0003)
TOTALLY ENCLOSED FAN- COOLED MOTORS

HP 1200 RPM 1800 RPM 3600 RPM
1 82.5 85.5 78.5
1.5 87.5 86.5 85.5
2 88.5 86.5 86.5
3 89.5 89.5 88.5
5 89.5 89.5 89.5

2.18 MOTOR CONTROLS AND MOTOR CONTROL CENTERS

2.18.1 Genera
NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845
Panel boards suppl yi ng non-1linear |oads shall have neutrals sized for 200
percent of rated current.

2.18.2 Motor Starters

Conbi nation starters shall be provided with (Am#0003) as indicated

2.18.2.1  (AM#0003)

2.18.3 Ther mal - Over| oad Protection

Each nmotor of 93 W(1/8 hp) or larger shall be provided with

thermal -over| oad protection. Polyphase notors shall have overl oad
protection in each ungrounded conductor. The overl oad-protection device
shall be provided either integral with the nmotor or controller, or shall be
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mounted in a separate enclosure. Unless otherw se specified, the
protective device shall be of the manually reset type. Single or double
pol e tunbler switches specifically designed for alternating-current
operation only may be used as manual controllers for single-phase notors
having a current rating not in excess of 80 percent of the switch rating.

2.18.4 ( An¥#0003)

2.18.5 Aut omatic Control Devices

2.18.5.1 Di rect Control
Aut omatic control devices (such as thernostats, float or pressure switches)
whi ch control the starting and stopping of notors directly shall be

desi gned for that purpose and have an adequate kilowatt rating.

2.18.5.2  (Am#0003)

2.18.5.3  (Am#0003)

2.18.6  (AM#0003)

2.19 PANEL BOARDS
Dead-front construction, NEMA PB 1 and UL 67.
2.20 RECEPTACLES

2.20.1  (AM#0003)

2.20.2  (AM#0003)

NEMA WD 1. Devices shall conformto all requirenents for heavy duty
recept acl es.

2.20.3 Standard G ade
UL 498.

2.20.4 Ground Fault Interrupters
UL 943, Class A or B.

2.20.5 (Am#0003)
UL 1010.

2.20.6 NEMA St andard Receptacl e Configurations
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NEMA WD 6.
a. Single and Dupl ex, 15-Anpere and 20- Anpere, 125 Volt

15- anpere, non-locking: NEMA type 5-15R, locking: NEMA type L5-15R,
20- anpere, non-1locking: NEMA type 5-20R, |ocking: NEMA type L5-20R

( Am#0003)

e. 30-Anpere, 250 Volt
Two- pol e, 3-wire groundi ng, non-|locking: NEMA type 6-30R, |ocking: NENA
type L6-30R. Three-pole, 4-wire grounding, non-|locking: NEMA type 15-30R,
| ocking: NEMA type L15-30R

( Am#0003)

2.21 Servi ce Entrance Equi pnent
UL 869A.
2.22 SPLI CE, CONDUCTOR
UL 486C.
2.23 ( An¥#0003) PONER- SW TCHGEAR ASSEMBLI ES | NCLUDI NG SW TCHBOARDS
2.24 SNAP SW TCHES
UL 20.
2.25 TAPES
2.25.1 Pl astic Tape
UL 510.
2.25.2 Rubber Tape
UL 510.
2.26 TRANSFORMERS
Singl e- and three-phase transforners shall have two w ndings per phase.
Ful | -capacity standard NEMA taps shall be provided in the primry w ndi ngs
of transfornmers unless otherwi se indicated. Three-phase transforners shall
be configured with (Am#0003) delta-we w ndings, except as indicated.
(Am#0003) . Transformers supplying non-linear |oads shall be UL listed
as suitable for supplying such loads with a total K-factor not to exceed

(AM#0003) K-9 and have neutrals sized for 200 percent of rated current.

2.26.1  (AM#0003)
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2.26.2 Li qui d-I nsul ated Transforners

| EEE C57.12.00, ANSI C57.12.10, ANSI C57.12.13, ANSI C57.12.27, ANS
C57.12.70, |EEE C57.12.80, |EEE C57.12.90, |EEE C57.98, and | EEE C57. 100.
Transforners may be the mneral-oil insulated, silicone, or the

hi gh- nol ecul ar wei ght hydrocarbon (HWWH) type. Voltage and KVA ratings
shall be as indicated. Pressure relief valves and relays required for safe
operation in an interior location or vault shall be provided. (An#0003)
Singl e kVA ratings shown are based on sel f-cool ed operation. Tenper at ure
rise shall not exceed 55/65 degrees C under full |oad operation in an

anbi ent tenperature of 40 degrees C. Percent voltage inpedance shall be
(AM#0003) as required to limt the available fault current to | ess than the
withstand rating of the equipnment fed by the transformer. The basic

i mpul se insulation level (BIL) rating shall be not Iess than 95 kV for the
di stribution voltage shown. Naneplates shall be provided in accordance
with | EEE C57.12. 00.

2.26.3 Aver age Sound Leve
The average sound | evel in decibels (dB) of transformers shall not exceed

the following dB | evel at 300 nm for the applicable kVA rating range
listed unl ess ot herw se indicated

( An¥#0003)
kVA Range dB Sound Leve
1-50 50
51-150 55

2.27  (AM#0003)

2.28 WATTHOUR METERS, UTILITY REVENUE

Wat t hour neters shall conformto ANSI Cl12.1 and ANSI Cl12.10, except
nunmbered term nal w ring sequence and case size nmay be the manufacturer's
standard. Watthour neters shall be of the (Am0003) socket-nounted outdoor
type having a 15-m nute, cunul ative form demand register neeting ANSI Cl2.4
and provided with not | ess than two and one-half stators. Watthour denmand
neters shall have factory-installed electronic pulse initiators neeting the
requi rements of ANSI Cl2.1. Pulse initiators shall be solid-state devices
i ncorporating light-emtting di odes, phototransistors, and power
transi stors, except that nmercury-wetted output contacts are acceptable
Initiators shall be totally contained within watthour demand neter
encl osures, shall be capable of operating up to speeds of 500 pul ses per
mnute with no false pulses, and shall require no field adjustnents.
Initiators shall be calibrated for a pulse rate output of one pulse per 1/4
di sc revolution of the associated neter and shall be conpatible with the
i ndi cat ed equi pnment.

2.29 WATTHOUR/ DEMAND METERS, CHECK

ANSI C12.10 for self-contained (An#0003) watthour-demand neter with
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pul se-initiators for renote nonitoring of watt-hour usage and i nstantaneous
demand

2.30 | NSTRUVENT TRANSFORMERS
2.30.1 Gener a

I nstrunent transforners shall conply with ANSI Cl12.11 and | EEE C57. 13

I nstrunent transfornmers shall be configured for nounting in/on the device
to which they are applied. Polarity marks on instrunment transformers shal
be visually evident and shown on draw ngs.

2.30.2 Current Transforners

Unl ess otherwi se indicated, bar, wound, or wi ndowtype transfornmers are
accept abl e; and except for wi ndowtype units installed over insul ated
buses, transfornmers shall have a BIL rating consistent with the rated BIL
of the associated swi tchgear or electric power apparatus bushings, buses or
conductors. Current transfornmers shall have the indicated ratios. The
continuous thermal -current rating factor shall be not less than 1.5. Oher
thermal and nechani cal ratings of current transformer and their primry

| eads shall be coordinated with the design of the circuit breaker and shal
be not | ess than the nonentary rating of the associated circuit breaker
Circuit protectors shall be provided across secondary |eads of the current
transformers to prevent the accidental open-circuiting of the transforners
whi | e energi zed. Each term nal of each current transformer shall be
connected to a short-circuiting termnal block in the circuit interrupting
nmechani sm cabi net, power transformer term nal cabinet, and in the

associ ated instrunent and rel ay cabinets.

2.30.2.1 (AM#0003)

2.30.2.2  (AM#0003)

2.30.2.3  (AM#0003)

2.30.2. 4 Current Transformers for kWH and Demand Metering (Low Vol tage)

Current transfornmers shall conformto |IEEE C57.13. Provide current
transformers with a metering accuracy C ass of 0.3 through (Am#0003) B-0.1
with a mnimumRF of 4.0 at 30 degrees C, with 600-volt insulation, and 10
kV BIL. Provide butyl-nol ded, wi ndowtype current transfornmers nounted
(Am#¥) on the transformer | ow voltage bushings. Route current transforner
leads in a location as renote as possible fromthe power transformer
secondary cables to pernmt current neasurenents to be taken with
hook- on- amret er s.

2.30.2.5 (AM#0003)
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2.31 W RI NG DEVI CES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dinensional requirenents of
Wi ring devices.

2.32 Li qui d-Di el ectrics

Liquid dielectrics for transforners, capacitors, and other liquid-filled

el ectrical equi pnent shall be non-pol ychl orinated bi phenyl (PCB) m nera

oil or less flammable liquid as specified. Nonflanmable fluids shall not
be used. Tetrachl oroethyl ene (perchloroethylene) and 1, 2, 4

trichl orobenzene fluids shall be certified by the manufacturer as having

| ess than (AM#0003) 50 parts per nmillion (ppm PCB content. 1In lieu of the
manufacturer's certification, the Contractor may subnit a test sanple of
the dielectric in accordance with ASTM D 4059 at a testing facility
approved by the Contracting O ficer. Equipnent with test results

i ndi cating PCB | evel exceedi ng (Am#0003) 50 ppm shall be repl aced

2.33  (AM#0003)
PART 3  EXECUTI ON
3.1 GROUNDI NG

Groundi ng shall be in conformance with NFPA 70, the contract draw ngs, and
the follow ng specifications.

3.1.1 G ound Rods

The resistance to ground shall be measured using the fall-of-potentia

nmet hod described in IEEE Std 81. The maxi num resi stance of a driven ground
shall not exceed 25 ohnms under normally dry conditions. |If this resistance
cannot be obtained with a single rod, (Am0003)3 additional rods not |ess
than 1.8 neters on centers, or if sectional type rods are used, 3
addi ti onal sections may be coupled and driven with the first rod. 1In

hi gh- ground-resi stance, UL listed chenmically charged ground rods may be
used. If the resultant resistance exceeds 25 ohnms neasured not |ess than
48 hours after rainfall, the Contracting Oficer shall be notified

i mredi ately. Connections bel ow grade shall be fusion welded. Connections
above grade shall be fusion welded or shall use UL 467 approved connectors.

3.1.2  (AM#0003)

3.1.3 Groundi ng Conduct ors

(Am#0003) A green equi pnent groundi ng conductor, sized in accordance with
NFPA 70 shall be provided, regardless of the type of conduit. Equi pnent
groundi ng bars shall be provided in all panel boards. The equi pnent
groundi ng conductor shall be carried back to the service entrance groundi ng
connection or separately derived grounding connection. All equipnent
groundi ng conductors, including netallic raceway systens used as such

shall be bonded or joined together in each wiring box or equi pnent
enclosure. Metallic raceways and groundi ng conductors shall be checked to
assure that they are wired or bonded into a common junction. Metallic
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boxes and encl osures, if used, shall also be bonded to these groundi ng

conductors by an approved neans per NFPA 70. Wen switches, or other

utilization devices are installed, any designated grounding term nal on
t hese devices shall also be bonded to the equi pment groundi ng conduct or
junction with a short junper.

3.2 W RI NG METHODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
specifications. Unless otherwi se indicated, wiring shall consist of

i nsul ated conductors installed in (AmM0003) electrical netallic tubing
Where cables and wires are installed in cable trays, they shall be of the

type permitted by NFPA 70 for use in such applications. Wre fill in
conduits shall be based on NFPA 70 for the type of conduit and wire
i nsul ations specified. Wre fill in conduits |ocated in Class | or |

hazardous areas shall be linmted to 25 percent of the cross sectional area
of the conduit.

3.2.1 Conduit and Tubi ng Systens

Conduit and tubing systenms shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
descri bed in paragraph WRING METHODS. M ni num si ze of raceways shall be
15 M Only netal conduits will be pernmitted when conduits are required
for shielding or other special purposes indicated, or when required by
conformance to NFPA 70. Nonnetallic conduit and tubing may be used in
danp, wet or corrosive |ocations when permtted by NFPA 70 and the conduit
or tubing systemis provided with appropriate boxes, covers, clanps, screws
or other appropriate type of fittings. Electrical netallic tubing (EM)
may be installed only within buildings. EMI nmay be installed in concrete
and grout in dry locations. EMI installed in concrete or grout shall be
provided with concrete tight fittings. EMI shall not be installed in danmp
or wet |ocations, or the air space of exterior masonry cavity walls.

Bushi ngs, manufactured fittings or boxes providing equival ent neans of
protection shall be installed on the ends of all conduits and shall be of
the insulating type, where required by NFPA 70. Only UL |isted adapters
shall be used to connect EMI to rigid netal conduit, cast boxes, and
conduit bodies. Alum num conduit nmay be used only where installed exposed
in dry locations. Nonalum num sleeves shall be used where al um num conduit
passes through concrete floors and firewalls. (An#0003) Penetrations of
above grade floor slabs, tinme-rated partitions and fire walls shall be
firestopped. Raceways shall be concealed within finished walls, ceilings,
and floors unless otherwi se shown. Raceways crossing structural expansion
joints or seismc joints shall be provided with suitable expansion fittings
or other suitable nmeans to conpensate for the building expansion and
contraction and to provide for continuity of grounding. (An#0003)

3.2.1.1 Pull Wres

A pull wire shall be inserted in each enpty raceway in which wiring is to
be installed if the raceway is nore than 15 neters in length and contains
nore than the equival ent of two 90-degree bends, or where the raceway is
nore than 45 neters in length. The pull wire shall be of No. 14 AWG
zinc-coated steel, or of plastic having not |ess than 1.4 MPa (200 psi)
tensile strength. Not less than 254 mm of slack shall be left at each end
of the pull wre.
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3.2.1.2 Condui t St ub- Ups

Where conduits are to be stubbed up through concrete floors, a short el bow
shall be installed below grade to transition fromthe horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the

i nside shall be installed, to allowternm nating the conduit flush with the
finished floor. Wring shall be extended in rigid threaded conduit to

equi pnment, except that where required, flexible conduit my be used 150 mm
above the floor. Enpty or spare conduit stub-ups shall be plugged flush
with the finished floor with a threaded, recessed pl ug.

3.2.1.3 Bel ow Sl ab-on-Grade or in the G ound

El ectrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system Conduit passing vertically through sl abs-on-grade shall be rigid
steel or IMC. Rigid steel or | MC conduits installed bel ow sl ab-on-grade or
in the earth shall be field wapped with 0.254 mm thick pipe-w apping

pl astic tape applied with a 50 percent overlay, or shall have a
factory-applied polyvinyl chloride, plastic resin, or epoxy coating system

3.2.1. 4 Installing in Slabs Including Slabs on G ade

Conduit installed in slabs-on-grade shall be rigid steel or IMC. Conduits
shall be installed as close to the niddle of concrete slabs as practicable
wi t hout disturbing the reinforcenment. Qutside dianeter shall not exceed
1/3 of the slab thickness and conduits shall be spaced not closer than 3

di ameters on centers except at cabinet |ocations where the slab thickness
shall be increased as approved by the Contracting Oficer. Were conduit
is run parallel to reinforcing steel, the conduit shall be spaced a m ni nrum
of one conduit dianmeter away but not less than 25.4 mm fromthe
reinforcing steel

3.2.1.5 Changes in Direction of Runs

Changes in direction of runs shall be made with symretrical bends or
cast-nmetal fittings. Field-mde bends and offsets shall be nmade with an
approved hickey or conduit-bendi ng machi ne. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet |ocations shall be
avoi ded where possible. Lodgnent of plaster, dirt, or trash in raceways,
boxes, fittings and equi pnent shall be prevented during the course of
construction. Clogged raceways shall be cleared of obstructions or shal

be repl aced

3.2.1.6 Supports

Metal lic conduits and tubing,and the support systemto which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal novenent at intervals of not nore than 3 neters
and within 900 mm of boxes, cabinets, and fittings, with approved pipe
straps, wall brackets, conduit clanps, conduit hangers, threaded C-cl anps,
beam cl anps, or ceiling trapeze. Loads and supports shall be coordi nated
with supporting structure to prevent danmge or deformation to the
structure. Loads shall not be applied to joist bridging. Attachnent shal
be by wood screws or screwtype nails to wood; by toggle bolts on holl ow
masonry units; by expansion bolts on concrete or brick; by machine screws,
wel ded threaded studs, heat-treated or spring-steel-tension clanps on stee
work. Nail-type nylon anchors or threaded studs driven in by a powder
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charge and provided with | ock washers and nuts may be used in |ieu of
expansi on bolts or nmachi ne screws. Raceways or pipe straps shall not be
wel ded to steel structures. Cutting the main reinforcing bars in

reinforced concrete beans or joists shall be avoided when drilling holes
for support anchors. Holes drilled for support anchors, but not used,
shall be filled. 1In partitions of |ight steel construction, sheet-netal

screws may be used. Raceways shall not be supported using wire or nylon
ties. Raceways shall be independently supported fromthe structure. Upper
raceways shall not be used as a neans of support for |ower raceways.
Supporting neans shall not be shared between electrical raceways and
nmechani cal piping or ducts. Cables and raceways shall not be supported by
ceiling grids. Except where permtted by NFPA 70, wiring shall not be
supported by ceiling support systems. Conduits shall be fastened to
sheet-netal boxes and cabinets with two | ocknuts where required by NFPA 70,
where insul ating bushings are used, and where bushi ngs cannot be brought
into firmcontact with the box; otherw se, a single |ocknut and bushi ng nmay
be used. Threadless fittings for electrical metallic tubing shall be of a
type approved for the conditions encountered. Additional support for

hori zontal runs is not required when EMI rests on steel stud cutouts.

3.2.1.7 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be

consi dered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8 Exposed Risers

Exposed risers in wire shafts of multistory buildings shall be supported by
U-cl anp hangers at each floor level, and at intervals not to exceed 3
neters.

3.2.1.9  (AM#0003)

3.2.1.10 Communi cati ons Raceways

Communi cati ons raceways indicated shall be installed in accordance with the
previ ous requirenents for conduit and tubing and with the additiona

requi renment that no length of run shall exceed 15 neters for 15 mm and 20
mm sizes, and 30 neters for 25 mm or |arger sizes, and shall not contain
nore than two 90-degree bends or the equivalent. Additional pull or
junction boxes shall be installed to conply with these |imtations whether
or not indicated. Inside radii of bends in conduits of 25 nm (1 inch)

size or larger shall not be less than ten tines the nom nal dianeter.

3.2.2  (AM#0003)

3.2.3  (AM#0003)

3.2. 4 Cabl es and Conductors
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Installation shall conformto the requirenments of NFPA 70. Covered, bare
or insulated conductors of circuits rated over 600 volts shall not occupy
the sane equi pnment wiring encl osure, cable, or raceway wi th conductors of
circuits rated 600 volts or |ess.

3.2.4.1 Si zi ng

Unl ess otherw se noted, all sizes are based on copper conductors and the

i nsul ation types indicated. Sizes shall be not |ess than indicated
Branch-circuit conductors shall be not smaller than No. 12 AWG  ( An#)
Conductors for branch circuits of 120 volts nore than 30 nmeters |long from
panel to | oad center, shall be no smaller than No. 10 AWG Class 1 renote
control and signal circuit conductors shall be not |less than No. 14 AWG
Class 2 renpte control and signal circuit conductors shall be not |ess than
No. 16 AWG. Class 3 | owenergy, renote-control and signal circuits shal

be not |l ess than No. 22 AWG

3.2.4.2 Use of Al um num Conductors in Lieu of Copper
(Am#0003) Al um num conduct ors shall not be used
3.2.4.3 Cabl e Systens

Cabl e systens shall be installed where indicated. Cables shall be

i nstall ed conceal ed behind ceiling or wall finish where practicable

Cabl es shall be threaded through hol es bored on the approximate centerline
of wood nenbers; notching of surfaces will not be permitted. Sleeves shal
be provided through bond beans of nmasonry-block walls for threading cables
t hrough hol | ow spaces. Exposed cables shall be installed parallel or at
right angles to walls or structural nmenbers. |In roons or areas not
provided with ceiling or wall finish, cables and outlets shall be installed
so that a roomfinish may be applied in the future wi thout disturbing the
cables or resetting the boxes. Exposed nonnetallic-sheathed cables |ess
than 1.2 neters above floors shall be protected from nechanical injury by
installation in conduit or tubing.

3.2.4.4  (AM#0003)

3.2.4.5 Cabl e Splicing

Splices shall be made in an accessible location. Crinping tools and dies
shal |l be approved by the connector nanufacturer for use with the type of
connector and conduct or

a. Copper Conductors, 600 Volt and Under: Splices in conductors No.
10 AWG and smml | er dianmeter shall be made with an insul ated,
pressure-type connector. Splices in conductors No. 8 AWG and
| arger dianeter shall be nade with a sol derl ess connector and
insulated with tape or heat-shrink type insulating materia
equi val ent to the conductor insulation

( Am#0003)
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3.2.4.6 Conductor ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be

provi ded within each encl osure where a tap, splice, or termnation is nade.
Where several feeders pass through a conmon pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber,
and panel designation. Phase conductors of |ow voltage power circuits
shall be identified by color coding. Phase identification by a particul ar
color shall be maintained continuously for the length of a circuit,

i ncl udi ng junctions.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for groundi ng conductors
and white for neutrals; except where neutrals of nore than one
systemare installed in the same raceway or box, other neutral
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow voltage systenms shall be as
fol |l ows:

( AVE0003)

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(C)

b. Conductor phase and voltage identification shall be made by
col or-coded insulation for all conductors smaller than No. 6 AWG
For conductors No. 6 AWG and larger, identification shall be nade
by col or-coded i nsul ation, or conductors with black insulation my
be furnished and identified by the use of half-I|apped bands of
colored electrical tape wapped around the insulation for a
m ni mum of 75 mm of length near the end, or other nethod as
submtted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be nade
by col or-coded i nsul ated conductors, plastic-coated self-sticking
printed markers, permanently attached stanped netal foil markers,
or equival ent neans as approved. Control circuit term nals of
equi pment shall be properly identified. Term nal and conductor
identification shall match that shown on approved detail draw ngs.

Hand lettering or marking i s not acceptable.

3.3 BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nounting of devices

or fixtures. Pull boxes shall be furnished with screw fastened covers.

I ndi cated el evati ons are approxi mate, except where m ni nrum nounti ng hei ghts

for hazardous areas are required by NFPA 70. Unless otherw se indicated,
boxes for wall swi tches shall be nmounted 1.2 neters above finished floors.
Switch and outl et boxes |ocated on opposite sides of fire rated walls

shall be separated by a m nimum hori zontal distance of 600 nm The tota
conbi ned area of all box openings in fire rated walls shall not exceed
0. 0645 square neters per 9.3 square neters. Maxi mum box areas for

i ndi vidual boxes in fire rated walls vary with the manufacturer and shal
not exceed the maxi mum specified for that box in UL Elec Const Dir. Only
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boxes listed in UL Elec Const Dir shall be used in fire rated walls.
3.3.1 Box Applications

Each box shall have not |ess than the volune required by NFPA 70 for number
of conductors enclosed in box. Boxes for netallic raceways shall be listed
for the intended use when | ocated in normally wet |ocations, when flush or
surface nounted on outside of exterior surfaces, or when located in
hazardous areas. Boxes installed in wet |ocations and boxes installed
flush with the outside of exterior surfaces shall be gasketed. Boxes for
mounting lighting fixtures shall be not |ess than 102 nm square, or
octagonal, except smaller boxes may be installed as required by fixture
configuration, as approved. Cast-netal boxes with 2.4 mm wall thickness
are acceptable. Large size boxes shall be NEMA (Am#0003) 1 or as shown.
Boxes in other |ocations shall be sheet steel except that al um num boxes
may be used with al um num conduit, and nonnetal lic boxes nmay be used with
nonnetal lic conduit and tubing or nonnetallic sheathed cable system when
permtted by NFPA 70. Boxes for use in masonry-block or tile walls shal

be square-cornered, tile-type, or standard boxes havi ng square-cornered,
tile-type covers.

3.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nails of equal holding strength, with bolts and netal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machi ne screw or wel ded studs on steel work. Threaded studs driven in by
powder charge and provided with | ockwashers and nuts, or nail-type nylon
anchors may be used in |lieu of expansion shields, or machi ne screws.
Penetration of nore than 38.1 mm (1-1/2 inches) into reinforced-concrete
beanms or nore than 19.1 mm (3/4 inch) into reinforced-concrete joists

shall avoid cutting any main reinforcing steel. The use of brackets which
depend on gypsum wal | board or plasterboard for primary support will not be
permitted. In partitions of light steel construction, bar hangers with 25

mm | ong studs, nounted between netal wall studs or netal box nounting
brackets shall be used to secure boxes to the building structure. Wen
nmetal box nounting brackets are used, additional box support shall be

provi ded on the side of the box opposite the brackets. This additional box
support shall consist of a m ninmum 300 mm |ong section of wall stud,
bracketed to the opposite side of the box and secured by two screws through
the wal | board on each side of the stud. Metal screws may be used in lieu
of the netal box nounting brackets.

3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible materi al
boxes shall be installed so that the edge of the box is not recessed nore
than 6 mMm fromthe finished surface. Boxes mobunted in conbustible walls
or ceiling material shall be nmounted flush with the finished surface. The
use of gypsum or plasterboard as a neans of supporting boxes will not be
pernmitted. Boxes installed for concealed wiring shall be provided with
sui tabl e extension rings or plaster covers, as required. The bottom of
boxes installed in masonry-block walls for concealed wiring shall be
mounted flush with the top of a block to mninmze cutting of the bl ocks,
and boxes shall be | ocated horizontally to avoid cutting webs of bl ock
Separate boxes shall be provided for flush or recessed fixtures when
required by the fixture term nal operating tenperature, and fixtures shal
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be readily renovabl e for access to the boxes unless ceiling access panels
are provi ded

3.3.4 Installation in Overhead Spaces

I n open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal
boxes havi ng threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box
and the raceway shall be supported with an approved type fastener not nore
than 600 mm fromthe box.

3.4 DEVI CE PLATES

One-pi ece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of

zi nc-coat ed sheet steel, cast-netal, or inpact resistant plastic having
rounded or bevel ed edges. Plates on finished walls shall be of [steel with
baked enanel finish or inpact-resistant plastic and shall be [ivory] [as
indicated]] [satin finish corrosion resistant steel or satin finish
chrom um pl ated brass]. Screws shall be of netal wi th countersunk heads,
in a color to match the finish of the plate. Plates shall be installed
with all four edges in continuous contact with finished wall surfaces

without the use of mats or similar devices. Plaster fillings will not be
permitted. Plates shall be installed with an alignnment tol erance of 1.6 mm
The use of sectional-type device plates will not be permtted. Plates

installed in wet locations shall be gasketed and provided with a hinged,
gasketed cover, unless otherw se specified

3.5 RECEPTACLES
3.5.1 Si ngl e and Dupl ex, 15 or 20-anpere, 125 volt

Si ngl e and dupl ex receptacles shall be rated (An#0003) 20 anperes, 125
volts, two-pole, three-wire, grounding type with pol arized parallel slots.
Bodi es shall be of (AM#0003) ivory to match color of switch handles in the
sane roomor to harnonize with the color of the respective wall, and
supported by mounting strap having plaster ears. Contact arrangenent shal
be such that contact is made on two sides of an inserted blade. Receptacle
shall be side- or back-wired with two screws per termnal. The third
groundi ng pole shall be connected to the netal nounting yoke. Swi tched
receptacles shall be the sanme as ot her receptacles specified except that

t he ungrounded pol e of each suitable receptacle shall be provided with a
separate termnal. Only the top receptacle of a duplex receptacle shall be
wired for switching application. Receptacles with ground fault circuit
interrupters shall have the current rating as indicated, and shall be UL
Class A type unless otherwise shown. Gound fault circuit protection shal
be provided as required by NFPA 70 and as indicated on the draw ngs.

3.5.2  (Am#0003)

3.5.3  (AM#0003)
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3.5.4 Weat her proof Applications
Weat her proof receptacles shall be suitable for the environnent, danp or wet
as applicable, and the housings shall be |labeled to identify the all owable
use. Receptacles shall be marked in accordance with UL 514A for the type
of use indicated; "Danp |locations”, "Wt Locations”, "Wt Location Only
VWhen Cover Closed". Assenblies shall be installed in accordance with the
manuf acturer’'s reconmendati ons.

3.5.4.1 Danp Locati ons
Receptacles in danp |locations shall be nounted in an outlet box with a
gasket ed, weat herproof, cast-netal cover plate (device plate, box cover)
and a gasketed cap (hood, receptacle cover) over each receptacl e opening
The cap shall be either a screwon type permanently attached to the cover
plate by a short length of bead chain or shall be a flap type attached to
the cover with a spring | oaded hi nge

3.5.4.2  (AM#0003)

3.5.5 (AmM#0003)

3.5.6  (AM#0003)

3.5.7  (AM#0003)

3.5.8 Recept acl es, 30- Anpere, 250-Volt

Receptacl es, single, 30-anpere, 250-volt, shall be npl ded-plastic,
three-pole, three-wire type, conplete with appropriate mating cord-grip
pl ug.

3.5.9  (AM#0003)

3.5.10  (AM#0003)

3.5.11  (Am#0003)

3.6 WALL SW TCHES

Wal | switches shall be of the totally enclosed tunbler type. The wal
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switch handl e and switch plate color shall be (Am0003) ivory. Wring
termnals shall be of the screw type or of the solderless pressure type
havi ng suitabl e conductor-rel ease arrangenent. Not nore than [one switch]
[two switches] shall be installed in a single-gang position. Sw tches
shall be rated (An#0003) 20-anpere 120-volt for use on alternating current
only. Pilot lights indicated shall consist of yoke-npunted candel abra-base
sockets rated at 75 watts, 125 volts, and fitted with glass or plastic
jewels. A clear 6-watt |anp shall be furnished and installed in each pil ot
switch. Jewels for use with switches controlling notors shall be green
and jewels for other purposes shall be red. Dinmng switches shall be
solid-state flush nounted, sized for the | oads.

3.7 SERVI CE EQUI PMENT

Servi ce-di sconnecting neans shall be of the encl osed nol ded-case circuit
breaker type with an external handle for manual operation. \When service
di sconnecting neans is a part of an assenbly, the assenbly shall be |isted
as suitable for service entrance equi pnent. Enclosures shall be sheet
metal with hinged cover for surface nounting unless otherw se indicated

3.8 PANELBOARDS AND LOADCENTERS

Circuit breakers and switches used as a notor disconnecting neans shall be
capabl e of being |locked in the open position. Door |ocks shall be keyed
ali ke. Naneplates shall be as approved. Directories shall be typed to

i ndi cate | oads served by each circuit and nounted in a hol der behind a
clear protective covering. Busses shall be (An#0003) copper

3.8.1 (AM#0003)

3.8.2 Panel boar ds

Panel boards shall be circuit breaker or fusible switch equi pped as

i ndi cated on the drawi ngs. (AM#0003) Miltipole fusible switches shall be
of the hinged-door type; single pole fusible switches shall be of the
tunmbl er switch and fuse type. Switches serving as a notor disconnect neans
shall be of the tunbler switch and fuse type. Switches serving as notor

di sconnect neans shall be horsepower rated in conformance with UL 98

3.9 FUSES

Equi prent provi ded under this contract shall be provided with a conplete
set of properly rated fuses when the equi pnment manufacturer utilize fuses
in the manufacture of the equipnent, or if current-limting fuses are
required to be installed to linmt the anpere-interrupting capacity of
circuit breakers or equipnent to |less than the maxi nrum avail abl e fault
current at the location of the equipnment to be installed. Fuses shall have
a voltage rating of not |less than the phase-to-phase circuit voltage, and
shall have the tine-current characteristics required for effective power
system coordi nati on. Tine-delay and non-time-del ay options shall be as
(Am#0003) specified

3.9.1 Cartridge Fuses; Noncurrent-Limting Type

Cartridge fuses of the noncurrent-limting type shall be Class H
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nonr enewabl e, dual elenent, tinme |lag type and shall have interrupting
capacity of 10,000 anperes. At 500 percent current, cartridge fuses shal
not blow in |l ess than 10 seconds.

3.9.2  (AM#0003)

3.9.3  (AM#0003)

3.9.4  (AM0003)

3.9.5 Mbtor and Transforner Circuit Fuses

Mot or, nmotor controller, transformer, and inductive circuit fuses shall be
Class RK1 or RK5, current-limting, tinme-delay with 200, 000 anperes
interrupting capacity.

3.10 UNDERGROUND SERVI CE

Unl ess otherwi se indicated, interior conduit systens shall be stubbed out
1.5 m beyond the building wall and 600 mm below finished grade, for
interface with the exterior service lateral conduits [and exterior
comruni cati ons conduits]. CQutside conduit ends shall be bushed when used
for direct burial service lateral conductors. Qutside conduit ends shall be
capped or plugged until connected to exterior conduit systens. Underground
service |lateral conductors will be extended to building service entrance
and term nated in accordance with the requirenents of Section 16375
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND and NFPA 70.

3.11 AERI AL SERVI CE

Services shall conformto the requirenents of Section 16370 ELECTRI CAL

DI STRI BUTI ON SYSTEM AERI AL, | EEE C2, and NFPA 70. The service drop
conductors shall be continuous fromthe point of connection on the |ast
pole to the service mast or structural support, connected to the service
entrance conductors, and shall be routed to a weat herhead, or weat her proof
conduit fitting, before entry into an enclosing conduit. A drip |oop shal
be formed in each service conductor below the entrance to the weat herhead
or the weat herproof conduit fitting. The weatherhead or weat her proof
service entrance conduit fitting shall be securely fastened to a rigid

gal vani zed steel (RGS) conduit that shall be term nated in the (An#0003)
nmeter encl osure which penetrates the exterior wall. Penetration of the
conduit through an exterior wall shall be sealed to prevent the entrance of
nmoi sture and the escape of conditioned air.Aerial service drop conductors
will be extended to building service entrance and terni nated

3.12 MOTORS
Each nmotor shall conformto the kW and voltage ratings indicated, and
shal | have a service factor and other characteristics that are essential to

the proper application and perfornmance of the notors under conditions shown
or specified. Three-phase notors for use on 3-phase 208-volt systens shal
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have a naneplate rating of 200 volts. Unless otherw se specified, al
nmotors shall have open frames, and continuous-duty classification based on
a 40 degree C anbient tenperature reference. Polyphase notors shall be
squirrel -cage type, having normal -starting-torque and | ow starting-current
characteristics, unless other characteristics are specified in other
sections of these specifications or shown on contract draw ngs. The
Contractor shall be responsible for selecting the actual kil owatt
(horsepower) ratings and other notor requirenents necessary for the
applications indicated. Wen electrically driven equi pnent furnished under
ot her sections of these specifications materially differs fromthe design,
the Contractor shall nake the necessary adjustnents to the wiring,

di sconnect devices and branch-circuit protection to acconmopdate the

equi pnent actually install ed.

3.13 MOTOR CONTROL

Each notor or group of notors requiring a single control (AmM0003) and not
controlled froma notor-control center shall be provided under other
sections of these specifications with a suitable controller and devices
that will performthe functions as specified for the respective notors.
Each nmotor of 93 W(1/8 hp) or larger shall be provided with

thermal -over| oad protection. Polyphase notors shall have overl oad
protection in each ungrounded conductor. The overl oad-protection device
shall be provided either integral with the nmotor or controller, or shall be
mounted in a separate enclosure. Unless otherw se specified, the
protective device shall be of the manually reset type. Single or double
pol e tunbler switches specifically designed for alternating-current
operation only may be used as manual controllers for single-phase notors
having a current rating not in excess of 80 percent of the switch rating
Aut omatic control devices such as thernostats, float or pressure sw tches
may control the starting and stopping of notors directly, provided the

devi ces used are designed for that purpose and have an adequate kil owatt
rating. When the automatic-control device does not have such a rating, a
magnetic starter shall be used, with the automatic-control device actuating
the pilot-control circuit. Wen conbinati on nanual and autonatic contro

is specified and the automati c-control device operates the notor directly,
a doubl e-throw, three-position tunbler or rotary switch shall be provided
for the manual control; when the automatic-control device actuates the
pilot control circuit of a magnetic starter, the latter shall be provided
with a three-position selector switch marked MANUAL- OFF- AUTOVATI C
Connections to the selector switch shall be such that only the nornal
automatic regul atory control devices will be bypassed when the switch is in
t he Manual position; all safety control devices, such as | ow or

hi gh- pressure cutouts, high-tenperature cutouts, and notor-overl oad
protective devices, shall be connected in the notor-control circuit in both
the Manual and the Automatic positions of the selector switch. Contro
circuit connections to any MANUAL- OFF- AUTOVATI C switch or to nore than one
automatic regul atory control device shall be made in accordance with wiring
di agram approved by the Contracting O ficer unless such diagramis included
on the drawi ngs. All controls shall be 120 volts or |ess unless otherw se

i ndi cat ed.

3.13.1  (AM#0003)

3.13.2  (AM#0003)
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3.13.3  (AM#0003)

3.13.4  (AM#0003)

3.14 MOTOR- DI SCONNECT MEANS

Each notor shall be provided with a di sconnecting nmeans when required by
NFPA 70 even though not indicated. For single-phase notors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptabl e for capacities |less than 30 anperes, provided the anpere rating
of the switch is at |east 125 percent of the notor rating. Sw tches shal
di sconnect all ungrounded conductors.

3.15 TRANSFORMER | NSTALLATI ON

Thr ee- phase transforners shall be connected only in a delta-we or
wye-del ta configuration as indicated (An#0003)

3.16 LI GHTI NG FI XTURES, LAMPS AND BALLASTS

Thi s paragraph shall cover the installation of lanps, lighting fixtures and
ballasts in interior or building nmounted applications.

3.16.1 Lanps

Lanps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed just prior to project
conpletion. Lanps installed and used for working |ight during construction
shall be replaced prior to turnover to the Government if nore than 15% of
their rated |ife has been used. Lanps shall be tested for proper operation
prior to turn-over and shall be replaced if necessary with new | anps from
the original manufacturer. 10% spare |anps of each type, fromthe origina
manuf acturer, shall be provided

3.16.2 Li ghting Fi xtures

Fi xtures shall be as shown and shall conformto the foll ow ng
specifications and shall be as detailed on the drawings. Illustrations
shown on the draw ngs are indicative of the general type desired and are
not intended to restrict selection to fixtures of any particular

manuf acturer. Fixtures of simlar designs and equival ent energy
efficiency, light distribution and brightness characteristics, and of equa
finish and quality will be acceptable if approved. In suspended acoustica
ceilings with fluorescent fixtures, the fluorescent energency |ight
fixtures shall be furnished with self-contained battery packs.

3.16.2.1 Accessori es

Accessories such as straps, nmounting plates, nipples, or brackets shall be
provi ded for proper installation
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3.16.2.2 Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation
in, on or fromthe ceiling as shown. Installation and support of fixtures
shall be in accordance with NFPA 70 and manufacturer's recomendati ons.
Where seismc requirenents are specified herein, fixtures shall be
supported as shown or specified. Recessed fixtures shall have adjustable
fittings to permt alignment with ceiling panels. Recessed fixtures
installed in fire-resistive ceiling construction shall have the sanme fire
rating as the ceiling or shall be provided with fireproofing boxes having
materials of the sane fire rating as the ceiling, in conformance w thUL
El ec Const Dir. Surface-nounted fixtures shall be suitable for fastening
to the ceiling panel structural supports.

3.16.2.3 Fi xtures for Installation in Gid Type Ceilings

Fi xtures for installation in grid type ceilings which are smaller than a
full tile shall be centered in the tile. 305 by 1219 nm fixtures shall be
mounted along the grid rail as shown. Wrk above the ceiling shall be
coordi nated anong the trades to provide the lighting | ayout shown.

Fi xtures mounted to the grid shall have trimexactly conpatible with the
grid. Contractor shall coordinate trins with ceiling trades prior to
ordering fixtures. Metric fixtures shall be designed to fit the netric
grid specified. Fixtures in continuous rows shall be coordi nated between
trades prior to ordering. Fixtures shall be nounted using independent
supports capabl e of supporting the entire weight of the fixture. No
fixture shall rest solely on the ceiling grid. Recessed fixtures installed
in seismc areas should be installed utilizing specially designed seismc
clips. Junction boxes shall be supported at four points.

3.16.2. 4 Suspended Fi xtures

Suspended fixtures shall be provided with sw vel hangers or hand-straights
so that they hang plunb. Pendants, rods, or chains 1.2 neters or |onger
excluding fixture shall be braced to prevent swaying using three cables at
120 degrees of separation. Suspended fixtures in continuous rows shal

have internal wi reway systens for end to end wiring and shall be properly
aligned to provide a straight and conti nuous row w t hout bends, gaps, |ight
| eaks or filler pieces. Aligning splines shall be used on extruded

al umi num fixtures to assure hairline joints. Steel fixtures shall be
supported to prevent "oil-canning" effects. Fixture finishes shall be free
of scratches, nicks, dents, and warps, and shall match the col or and gl oss
specified. Pendants shall be finished to match fixtures. Aircraft cable
shall be stainless steel. Canopies shall be finished to match the ceiling
and shall be | ow profile unless otherwi se shown. Mxi nmum di stance between
suspensi on points shall be 3.1 meters or as recommended by the

manuf acturer, whichever is |ess.

Suspended fixtures installed in seismc areas shall have 45% swi vel hangers
and shall be | ocated with no obstructions within the 45% range in al
directions. The stem canopy and fixture shall be capable of 45% swi ng.

3.16.3 Bal | asts

Renote type ballasts or transfornmers, where indicated, shall be nounted in
a well ventilated, easily accessible |ocation, within the nmaxi mum operating
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di stance fromthe | anp as designated by the manufacturer.

3.16.4  (AM#0003)

3.17  (AM#0003)

3.18 EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on
the drawi ngs shall be furnished and installed under this section of the
speci fications. Connections shall conply with the applicable requirenents
of paragraph W RING METHODS. Flexible conduits 2 m or less in length
shall be provided to all electrical equipnent subject to periodic renoval,
vi bration, or novenent and for all motors. All notors shall be provided
with separate groundi ng conductors. Liquid-tight conduits shall be used in
danp or wet | ocations.

3.18.1 Mbtors and Motor Contro

Mot ors, notor controls, and notor control centers shall be installed in
accordance with NFPA 70, the manufacturer's recomendati ons, and as
indicated. Wring shall be extended to notors, notor controls, and notor
control centers and termn nated

3.18.2 Installation of Governnent-Furni shed Equi pnent
Wring shall be extended to the equi pnment and term nated

3.18.3  (AM#0003)

3.19 Cl RCUI T PROTECTI VE DEVI CES

The Contractor shall calibrate, adjust, set and test each new adjustable
circuit protective device to ensure that they will function properly prior
to the initial energization of the new power system under actual operating
condi tions.

3.20  (AM#0003)

3.21 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel ing, chasing, or drilling of floors, walls, partitions, ceiling, or
ot her surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shall be carefully done, and any danmge to buil ding, piping, or equipnent
shall be repaired by skilled nechanics of the trades involved at no

additi onal cost to the Governnent.
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3.22 FI ELD TESTI NG

Field testing shall be perfornmed in the presence of the Contracting

O ficer. The Contractor shall notify the Contracting O ficer (Am0003) 21
days prior to conducting tests. The Contractor shall furnish al

materials, |abor, and equi pnent necessary to conduct field tests. The
Contractor shall performall tests and inspection recomended by the

manuf acturer unless specifically waived by the Contracting Officer. The
Contractor shall maintain a witten record of all tests which includes
date, test perforned, personnel involved, devices tested, serial nunber and
name of test equi pnent, and test results. All field test reports will be
signed and dated by the Contractor

3.22.1 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnent which
are damaged due to inproper test procedures or handling

3.22.2 G ound- Resi stance Tests

The resistance of (AM#0003) each groundi ng el ectrode shall be neasured
using the fall-of-potential nmethod defined in IEEE Std 81. Soi

resistivity in the area of the grid shall be nmeasured concurrently with the
grid neasurenents. Gound resistance neasurenents shall be nmade before the
el ectrical distribution systemis energized and shall be rmade in normally
dry conditions not less than 48 hours after the last rainfall. Resistance
neasurenents of separate groundi ng el ectrode systens shall be nmade before
the systens are bonded toget her bel ow grade. The conbi ned resistance of
separate systens nay be used to neet the required resistance, but the

speci fied nunber of electrodes nust still be provided

a. Single rod electrode - (AmM0003) 25 ohnms.

3.22.3 Ground-Grid Connection Inspection

Al l bel owgrade ground-grid connections will be visually inspected by the
Contracting O ficer before backfilling. The Contractor shall notify the
Contracting O ficer (Anm#0003) 48 hours before the site is ready for

i nspecti on.

3.22. 4 Cabl e Tests

The Contractor shall be responsible for identifying all equipnment and

devi ces that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to performng

i nsul ation resistance testing. An insulation resistance test shall be
performed on all |ow and nedi um vol tage cables after the cables are
installed in their final configuration and prior to energization. The test
vol tage shall be 500 volts DC applied for one m nute between each conduct or
and ground and between all possible conbinations of conductors. The

m ni mrum val ue of resistance shall be
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R in nmegohns = (rated voltage in kV + 1) x 304.8/(length of cable in neters)

Each cable failing this test shall be repaired or replaced. The repaired
cabl e system shall then be retested until failures have been elin nated

3.22.4.1  (AM#0003)

3.22.4.2 Low Vol tage Cable Tests
a. Continuity test.
b. Insulation resistance test.

3.22.5  (AM#0003)

3.22.6 Mot or Tests

a. Phase rotation test to ensure proper directions.

b. Operation and sequence of reduced voltage starters.

c. High potential test on each wi nding to ground.

d. Insulation resistance of each w nding to ground.

e. Vibration test.

f. Dielectric absorption test on notor (AmM0003).
3.22.7 Liquid-Filled Transfornmer Tests

The following field tests shall be perfornmed on all liquid-filled
transformers (An#0003).

a. Insulation resistance test phase-to-ground, each phase.
b. Turns ratio test.

c. Correct phase sequence.

d. Correct operation of tap changer

( Am#0003)

3.22.8  (AM#0003)

3.22.9 Circuit Breaker Tests
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The following field tests shall be perforned on circuit breakers.

3.22.9.1  (AM#0003)

3.22.9.2  (AM#0003)

3.22.9.3 Circuit Breakers, Ml ded Case
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Closed breaker contact resistance test.
d. Manual operation of the breaker

3.22.10  (AM#0003)

3.22.11  (AmM#0003)

3.23 OPERATI NG TESTS

After the installation is conpleted, and at such tine as the Contracting
O ficer my direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denpbnstrated to operate in accordance
with the specified requirements. An operating test report shall be
subm tted in accordance with paragraph FI ELD TEST REPORTS

3.24 FI ELD SERVI CE
3.24.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
desi gnated by the Contracting Oficer. The training period shall consi st

of a total of (AM#0003) 4 hours of normal working time and shall start
after the systemis functionally conpleted but prior to final acceptance
tests. The course instruction shall cover pertinent points involved in
operating, starting, stopping, servicing the equipnent, as well as al

mej or el enents of the operation and nmai nt enance manuals. Additionally, the
course instructions shall denponstrate all routine maintenance operations.

A VHS format video tape of the entire training shall be subnitted

3.24.2 I nstal | ati on Engi neer

After delivery of the equipnent, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of equipnent, assist in the performance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and nai ntenance features of the equi pnent.
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3.25 ACCEPTANCE

not be given until the Contractor has

Fi nal acceptance of the facility wll
defects in installation,

successfully conpleted all tests and after all
material or operation have been corrected.

-- End of Section --
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SECTI ON 16528

EXTERI OR LI GHTI NG
02/ 95

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO LTS- 3 (1994) Standard Specifications for
Structural Supports for Hi ghway Signs,
Luminaires and Traffic Signals

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANS|I C78. 1352 (1990) Electric Lanps - 1000-Watt,
250- Vol t, S52 Single-Ended Hi gh-Pressure
Sodi um Lanps
ANSI C80.1 (1995) Rigid Steel Conduit - Zinc Coated
ANSI CB2.4 (1992) Ballasts for

H gh-I ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tiple-Supply Type)

ANSI Cl119.1 (1986; R 1997) Seal ed I nsul ated
Under gr ound Connector Systens Rated 600
Vol ts

ANSI C135. 14 (1979) Staples with Rolled or Slash Points

for Overhead Line Construction

ANSI C135. 30 (1988) Zinc-Coated Ferrous Ground Rods for
Over head or Underground Line Construction

ANSI C136.2 (1996) Luminaires, Voltage O assification
Roadway Li ghting Equi pnent

ANSI C136. 3 (1995) Roadway Li ghting
Equi pnent - Lumi nai re Attachnents

ANSI C136.6 (1997) Roadway Lighting Equi prent - Meta

Heads and Refl ector Assenblies -
Mechani cal and Optical Interchangeability
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ANSI C136.9

ANS| C136. 11

ANS| C136. 15

ANSI 6.1

(1990) Roadway Lighting - Socket Support
Assenblies for Use in Metal Heads -
Mechani cal I nterchangeability

(1995) Multiple Sockets for Roadway
Li ghti ng Equi pnent

(1986) Roadway Lighting,
H gh-I ntensity-Di scharge and Low Pressure
Sodi um Lanps in Luminaires -

(1992) Specifications and Di nensions for
Wod Pol es

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M

ASTM A 153/ A 153M

ASTM A 575

ASTM A 576

ASTM B 2

ASTM B 8

ASTM B 117

ASTM D 1654

(1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1996) Steel Bars, Carbon, Merchant
Quality, M G ades

(1990b; R 1995) Steel Bars, Carbon,
Hot - Wought, Special Quality

(1994) Medi um Har d- Drawn Copper Wre

(1995) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1997) Operating Salt Spray (Fog) Apparatus
(1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnment s

AMERI CAN WOOD- PRESERVERS' ASSCC!I ATI ON ( AWPA)

AWPA C4

AWPA P1/ P13

AWPA P8

AWPA P9

(1995) Poles - Preservative Treatnent by
Pressure Processes

(1995) Standard for Coal Tar Creosote for
Land and Fresh Water and Marine (Coast al
Wat er Use)

(1997) Standards for Q| -Borne
Preservatives

(1997) Standards for Solvents for O ganic
Preservative Systens
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| LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)
| ESNA RP- 8 (1983; R 1993) Roadway Lighting

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C2 (1997) National Electrical Safety Code

| EEE C136. 13 (1987; R 1997) Metal Brackets for Wod
Pol es

| EEE Std 81 (1983) Guide for Measuring Earth

Resistivity, G ound | npedance, and Earth
Surface Potentials of a Gound System
(Part 1)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct
for Underground Installation

NEMA TC 9 (1990) Fittings for ABS and PVC Pl astic
Uilities Duct for Underground Installation

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

UNDERWRI TERS LABCRATORI ES (UL)

UL 6 (1997) Rigid Metal Conduit

UL 44 (1997; Rev Mar 1999) Rubber-Insul at ed
Wres and Cabl es

UL 467 (1993; Rev Aug 1996) Groundi ng and Bondi ng
Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors

and Sol dering Lugs for Use with Copper
Conduct or s

UL 514B (1996; R COct 1998) Fittings for Conduit
and Qutl et Boxes

UL 854 (1996; Rev Apr 1998) Service-Entrance
Cabl es

UL 1029 (1994; Rev thru Dec 1997)

H gh-Intensity-Di scharge Lanp Ball asts

UL 1572 (1995; Rev thru Jun 1997) High Intensity
Di scharge Lighting Fixtures
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1

1

2  SYSTEM DESCRI PTI ON
2.1 Li ghti ng System
The lighting systemshall be configured as specified and shown. The system

shall include all fixtures, hardware, poles, cables, connectors, adapters
and appurtenances needed to provide a fully functional |ighting system

. 2.2 El ectrical Requirenents

The equi pnent shall operate froma voltage source as shown, plus or mnus
10 percent, and 60 Hz, plus or ninus 2 percent.

. 2.3 Interface Between Lighting System and Power Distribution

Conductors shall include all conductors extending fromthe |oad side of the
primary and secondary power panels that serve assessnent |ighting equi pment
and be as indicated.

. 2.4 Nanepl at es

Each nmj or conponent of equi pment shall have a nonferrous netal or engraved
pl astic nanepl ate which shall show, as a m ninmum the nmanufacturer's nane
and address, the catal og or style nunber, the electrical rating in volts,
and the capacity in anperes or watts.

.2.5 St andard Products

Mat eri al s and equi pnent shall be standard products of manufacturer

regul arly engaged in the manufacture of such products. Itenms of equi pnent
shal | essentially duplicate equi pnment that has been in satisfactory use at
| east 2 years prior to bid opening.

.2.6 [Enter Appropriate Subpart Title Here]l.3 CORROSI ON PROTECTI ON

.3.1 Al umi num Materi al s

Al um num shall not be used.

.3.2 Ferrous Metal Materials

.3.2.1 Har dwar e

Ferrous netal hardware shall be hot-dip galvanized in accordance with ASTM
A 153/ A 153M and ASTM A 123/ A 123M

.3.2.2 Equi pnent

Equi pnent and conponent itens, including but not limted to netal poles and
ferrous netal lum naires not hot-di p gal vani zed or porcel ain enanel
finished, shall be provided with corrosion-resistant finishes which shal

wi t hstand 480 hours of exposure to the salt spray test specified in ASTM B
117 without |oss of paint or release of adhesion of the paint priner coat
to the netal surface in excess of 1.6 nm (1/16 inch) fromthe test mark
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The scribed test mark and test evaluation shall have a rating of not |ess
than 7 in accordance with TABLE 1, (procedure A) of ASTM D 1654. Cut edges
or otherw se danaged surfaces of hot-dip gal vani zed sheet steel or mll

gal vani zed sheet steel shall be coated with a zinc rich paint conformng to
t he manufacturer's standard.

1.4 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with section 01330 SUBM TTAL
PRCOCEDURES:

SD- 01 Data
Equi pnrent and Materials; FIO
Data published by the manufacturer of each itemon the list of equipnment
and material, to pernt verification that the item proposed is of the
correct size, properly rated or applied, or is otherwi se suitable for the
application and fully conforns to the requirenments specified.
Spare Parts; FIO
Spare parts data for each itemof nmaterial and equi pment specified, after
approval of detail drawings for materials and equi pnent, and not |ater than
4 nmonths before the date of beneficial occupancy. The data shall include a
conplete list of parts, special tools, and supplies, with current unit
prices and sources of supply.

SD- 04 Dr awi ngs
Li ghting System GA

Detail drawi ngs for the conplete systemand for poles,lighting fixtures, and
bracket arms,

As-Bui It Draw ngs; GA.

Final as-built drawi ngs shall be finished drawi ngs on nylar or vellum and
shal |l be delivered with the final test report.

SD- 09 Reports
Qperating Test; GA
Test procedures and reports for the Qperating Test. After receipt by the
Contractor of witten approval of the test procedures, the Contractor shall
schedul e the tests. The final test procedures report shall be delivered
after conpletion of the tests.

Ground Resi stance Measurenents; FIQO.

The neasured resistance to ground of each separate grounding installation,
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i ndicating the location of the rods, the resistance of the soil in ohms per
mllimeter and the soil conditions at the tinme the neasurenments were nade.
The information shall be in witing.

SD-19 QOperation and Mi ntenance Manual s
Li ghting System FIQO

A draft copy of the operation and nai ntenance nmanual s, prior to begi nning
the tests for use during site testing. Final copies of the manuals as
speci fied bound in hardback, |oose-leaf binders, within 30 days after
conpleting the field test. The draft copy used during site testing shal
be updated with any changes required, prior to final delivery of the
manual s. Each manual's contents shall be identified on the cover. The
manual shall include nanes, addresses, and tel ephone nunbers of each
subcontractor installing equi pnent and systens, and nearest service
representatives for each item of equipnment for each system The nanual s
shal |l have a table of contents and tab sheets. Tab sheets shall be placed
at the beginning of each chapter or section and at the begi nning of each
appendi x. The final copies delivered after conpletion of the field test
shal | include nodifications nade during installation checkout and

accept ance.

PART 2 PRODUCTS
2.1 STANDARD PRODUCT

Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. Itens of the same classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conponents.

2.2 BRACKET ARMS

2.2.1 Steel, Poles
Pol es shall be provided with bracket arns of the support armstyle and of
the I ength indicated on drawi ngs. Bracket arns shall conformto the design
of the pole provided. The bracket arms shall be capabl e of supporting the
equi pnment to be nmounted on it with the nmaxi mum wi nd and ice | oading
encountered at the site. Strength of bracket arms shall be in accordance

with | EEE C136.13. Steel brackets shall be gal vani zed. Wod bracket arms
shal | not be used.

2.2.2 Fl oodl i ght Brackets

Fl oodl i ght brackets shall be coordinated with the floodlight support
provi ded.

2.3 CABLE

The Contractor shall provide all wire and cable not indicated as governnent
furni shed equi pnrent. Wre and cabl e conmponents shall be able to withstand
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the jobsite environnent for a mnimumof 20 years.
2.3.1 I nsul at ed Cabl e
Cabl e shall be type USE conformng to UL 854, with copper conductors and
type RHWor XHHW i nsul ation conforming to UL 44, and shall include green
ground conductor. Cable shall be provided with insulation of a thickness
not less than that given in colum A of TABLE 15.1 of UL 854. Cable shal
be rated 600 volts. Parts of the cable system such as splices and
term nations shall be rated not |ess than 600 volts. The size and nunber
of conductors and the nunmber of cables shall be as indicated. Conductors
| arger than No. 8 AWG shall be stranded.
2.3.2 Bare Copper Conductors
Medi unmt har d- drawn copper conductors shall conformto ASTM B 2 and ASTM B 8.
2.4  CABLE SPLI CES AND CONNECTORS

Cabl e splices and connectors shall conformto UL 486A. Underground
splices and connectors shall also conformto the requirenents of ANSI C119.1.

2.5 CONDUI T, DUCTS AND FI TTI NGS

2.5.1 Conduit, Rigid Stee
Ri gid steel conduit shall conformto ANSI C80.1 and UL 6.

2.5.2 Conduit Fittings and Qutlets

2.5.2.1 Fittings for Conduit and Qutlet Boxes
UL 514B.

2.5.2.2 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng
UL 514B.

2.6 GROUND RODS
Ground rods shall be of copper clad steel conformng to UL 467 not |ess
than 19.1 mm in diameter by 224 m3.1 m in length of the sectional type
driven full length into earth

2.7 POLES
Metal poles shall be the pole nmanufacturer's standard design for
supporting the nunber of fixtures indicated. Poles shall be designed for a
wind velocity of 35.8 neters per second (80 nph) at the base of the pole,
for a wind gust factor of 1.3, and for the height and drag factors
recomended by AASHTO LTS-3. The effective projected area of |umnaires
and ot her pol e-nounted devices shall be taken into account in pole design

Pol es shal |l have groundi ng provisions. The type of pole shaft nmateria
provi ded shall not be mxed on any project. Gounding connection shall be
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provi ded near the bottom of each netal pole . Scratched, stained, chipped,
or dented poles shall not be installed.

2.7.1 St eel Pol es

Steel poles shall be hot-dip gal vanized in accordance with ASTM A 123/ A 123M
and shall not be painted. Poles shall have tapered tubul ar nenbers, either
round in cross-section or polygonal. Pole shafts shall be one piece.

Pol es shall be wel ded construction with no bolts, rivets, or other neans of
fastening except as specifically approved. Pole narkings shall be
approxinately 900 to 1270 mm above grade and shall include nmanufacturer

year of nmanufacture, top and bottom dianeters, length, and a | oading tree.
Attachment requirenents shall be provided as indicated, including grounding
provisions. Cinbing facilities are not required. Bases shall be of the
anchor bolt-nounted type.

2.7.2 Wbod Pol es for Lightning Protection

Wbod poles shall conformto ANSI C6.1. Poles shall be pressure treated in
accordance with AWPA C4 with creosote conform ng to AWPA P1/ P13 and

oi | -borne preservatives and petrol eum conform ng to AWPA P8 and AWPA P9.
Species listed in ANSI Ob.1 for which a preservative treatnment i s not
specified in AWPA C4 shall not be used. Northern white cedar may be used
if treated as specified for western red cedar, and western fir may be used
if treated as specified for Douglas fir. Pole markings shall be |ocated
approximately 3 m fromthe butt of the pole or as approved. Poles shal
be machine trimmed by turning snooth full Iength and shall be roofed,

gai ned, and bored before pressure treatnent.

2.7.3 Anchor Bolts
Anchor bolts shall be the pole manufacturer's standard, but not |ess than
necessary to neet the pole wind and ice | oading, herein and other specified
desi gn requirenents.
2.8 POLE LI NE HARDWARE
Zinc coated hardware shall conformto ANSI C135.1 and ANSI C135.14, and
steel hardware material shall conformto ASTM A 575 and ASTM A 576.
Har dwar e shall be hot-dip gal vani zed in accordance with ASTM A 153/ A 153M
2.9 [Enter Appropriate Subpart Title Here]2.10 | LLUM NATI ON
2.10.1 CGeneral Lighting
Lum naires, ballasts, |anps, and control devices required for general area
lighting , including floodlighting shall be in accordance with detai
i ndi cated on the draw ngs.
2.11 LAMPS AND BALLASTS, HI GH I NTENSI TY DI SCHARGE (H D) SOURCES
2.11.1 H gh- Pressure Sodi um

Lanps shall conformtoor ANSI C78.1352. Ballasts shall conformto ANSI
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C82.4, or UL 1029. High-pressure sodium |l anps shall be clear
2.12 LUM NAI RE COVPONENTS

Lum naire conponents shall conformto the follow ng: attachnents, ANSI
C136. 3; voltage classification, ANSI C136.2; field identification marking,
ANS|I C136.15; interchangeability, ANSI Cl136.6 and ANSI Cl136.9; and sockets,
ANSI C136.11

2.13 PHOTOVETRI C DI STRI BUTI ON CLASSI FI CATI ON
Phot onmetrics shall conformto | ESNA RP-8.

2.14 LUM NAI RES, FLOODLI GHTI NG

2.14.1 H D
H D lighting fixtures shall conformto UL 1572.

2.15 FI XTURES
Standard fixtures shall be as detailed on the drawings. Illustrati ons shown
on the drawings are indicative of the general type desired and are not
intended to restrict selection to fixtures of any particular manufacturer
Fi xtures of simlar design, equivalent |ight distribution and brightness
characteristics, equal finish and quality will be acceptable as approved.

2.15.1 Accessori es

Accessories such as straps, mounting plates, nipples, or brackets shall be
provi ded for proper installation

2.15.2 I n-Li ne Fuse

An in-line fuse shall be provided for each fixture, and shall consist of a
fuse and a UL approved wat er proof fuse holder rated at 30 anperes, 600 volts,
with insulated boots. Fuse rating shall be600 volts anbacity as indicated.

PART 3 EXECUTI ON
3.1 GENERAL

The Contractor shall install all system conmponents, including government
furni shed equi pnment, and appurtenances in accordance with the
manufacturer's instructions, |EEE C2, and contract docunents, and shal
furni sh necessary hardware, fixtures, cables, wire, connectors,

i nterconnections, services, and adjustnents required for a conplete and
oper abl e system

3.1.1 Current Site Conditions
The Contractor shall verify that site conditions are in agreenent with the
desi gn package. The Contractor shall report all changes to the site or

conditions that will affect perfornmance of the systemto the Governnent.
The Contractor shall not take any corrective action without witten
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perm ssion fromthe Governnent.
3.2 ENCLOSURE PENETRATI ONS

Encl osure penetrations shall be fromthe bottom unless the system design
requires penetrations fromother directions. Penetrations of interior

encl osures involving transitions of conduit frominterior to exterior, and
penetrations on exterior enclosures shall be sealed with rubber silicone
seal ant to preclude the entry of water. The conduit riser shall termnate
in a hot-dipped gal vani zed netal cable term nator. The term nator shall be
filled with an approved seal ant as recommended by the cabl e manufacturer
and in such a manner that the cable is not damaged.

3.3 PREVENTI ON OF CORROCS| ON
3.3.1 Steel Conduits

Steel conduits shall not be installed within concrete slabs-on-grade.

Steel conduits installed underground or under slabs-on-grade, or
penetrating sl abs-on-grade, shall be field wapped with 254 mcroneters
(0.010 inch) thick pipe-wapping plastic tape applied with a 50 percent
overlap, or shall have a factory-applied plastic resin, epoxy coating.
Zinc coating may be omtted fromsteel conduit which has a factory-applied
epoxy coati ng.

3.3.2 Col d Gal vani zi ng

Field wel ds and/or brazing on factory gal vani zed boxes, encl osures,
conduits, etc. shall be coated with a cold gal vani zed paint containing at
| east 95 percent zinc by weight.

3.4 CABLE | NSTALLATI ON

Cable and all parts of the cable system such as splices and term nations
shall be rated not |ess than 600 volts. The size and nunber of conductors
and the nunber of cables shall be as indicated. Conductors |larger than No.
8 AWG shall be stranded. Each circuit shall be identified by neans of
fiber or nonferrous nmetal tags, or approved equal, in each handhol e,
junction box, and at each term nal

3.4.1 Splices

Splices bel ow grade shall be made with nonpressure-filled resin systens
using transparent, interlocking, self-venting, longitudinally split plastic
nol ds. Splices above grade shall be nmade with seal ed insul ated pressure
connectors and shall provide insulation and jacket equal to that of the
cable. In order to prevent noisture fromentering the splice, jackets
shal |l be cut back to expose the required | ength of insulation between the
jacket and the tapered end of the insulation

3.4.2 Installation in Duct Lines
Ground and neutral conductors shall be installed in duct with the associ at ed

phase conductors. Cable splices shall be nade in handhol es only.
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3.

5 POLE | NSTALLATI ON

Pol e I engths shall provide a |luninaire nounting height as indicated on the
drawi ngs. Electrical cabling shall be provided to the |light pole as
specified in Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

The nount interfaces shall have ac power connected, and the pole wring
harness shall be connected to the lumnnaire. Light poles shall not be
installed outside the site or inside the perineter zone. Pole installation
shall conformto the manufacturer's recomendati ons, NFPA 70, and | EEE C2.
Pol es shall be set straight and pl unb.

.5.1 Pol e Brackets

Brackets shall be installed as specified by the manufacturer and as shown
on drawi ngs. Munting hardware shall be sized appropriately to secure the
nmount, lumnaire, and housing with wind and ice |oading nornmally
encountered at the site. Pole brackets for floodlights shall have the
nunber of tenons indicated, arranged to provide the indicated spread

bet ween each tenon. Were indicated on draw ngs, adjustable heads shall be
installed on the brackets to position the lum naires. Identical brackets
shal |l be used with one type of lum naire.

.5.2 Concr et e Foundati ons

Concrete foundations shall have anchor bolts accurately set in the
foundation using a tenplate supplied by the pole manufacturer. Once the
concrete has cured, the pole shall be set on the foundation, |eveled on the
foundation bolts, and secured with the holding nuts. The space between the
foundati on and the pol e base shall be grouted. Concrete and grout work
shall conformto Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Concrete
shall be 21 MPa (3000 psi) at 28 days.

.5.3 Rigid Steel Conduit Ells

Ri gid steel conduit ells shall be provided at all poles. Rigid stee
conduit shall be connected to the ells and shall extend to a m ni mum hei ght
of 3 m above grade. Rigid steel conduit ells shall be provided for wood
pol es, where required

.5.4 Wood Pol e Installation

Wbod pol es shall be set straight and firm In nornmal firmground, mninum
pol e-setting depths shall be as listed in Table I. In rocky or swanpy
ground, pole-setting depths shall be decreased or increased respectively in
accordance with the local utility's published standards and as approved.

In swanpy or soft ground, a bog shoe shall be used where support for a pole
is required. Poles in straight runs shall be in a straight Iine. Curved
pol es shall be placed with curvatures in the direction of the pole |ine.

Pol es shall be set to maintain as even a grade as practicable. Wen the
average ground run is |level, consecutive poles shall not vary nore than 1.5
m in height. Wen the ground is uneven, poles differing in |length shal

be kept to mininmumby |locating poles to avoid the highest and | owest ground
points. |If it becones necessary to shorten a pole, a piece shall be sawed
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off the top end and roofed. |If any pole is shortened after treatnent, the
shortened end of the pole shall be given an application of hot
preservative. Were poles are set on hilly terrain, along edges of cuts or
enbanknments, or where soil may be washed out, special precautions shall be
taken to ensure durable pole foundations, and the setting depth shall be
nmeasured fromthe | ower side of the pole. Holes shall be dug | arge enough
to permt proper use of tanmpers to the full depth of a hole. Earth shal

be placed into a hole in 15 cm naxi num | ayers, then thoroughly tanped
before the next layer is placed. Surplus earth shall be placed around a
pole in a cone and packed tightly to drain water from pol es.

TABLE | - M N MUM POLE- SETTI NG DEPTH
(Meters)
Curves,

Length Corners, and
Overal | Strai ght Poi nts of
Meters Li nes Extra Strain

6.1 1.5 1.5

7.6 1.7 1.7

9.2 1.7 1.7

10.7 1.8 1.8

12.2 1.8 2.0

13.7 2.0 2.1

15.2 2.1 2.3

16.7 2.3 2.5

18.3 2.5 2.6
3.5.5 Steel Pole Installation

Pol es shall be nobunted on cast-in-place foundations. Condui t el bows

shal |l be provided for cable entrances into pole interiors.
3.5.5.1 Cast - I n- Pl ace Foundati ons

Concrete foundations, sized as indicated, shall have anchor bolts
accurately set in foundations using tenplates supplied by the pole
manufacturer. Concrete work and grouting is specified in Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE. After the concrete has cured, pole
anchor bases shall be set on foundations and | evel ed by shinm ng between
anchor bases and foundations or by setting anchor bases on |eveling nuts
and grouting. Poles shall be set plumb. Anchor bolts shall be the
manuf act ures standard, and not |ess than necessary to neet the pole w nd
| oadi ng and ot her specified design requirenents.

3.6 LI GHTI NG

3.6.1 Lanps
Lanps of the proper type, wattage, and voltage rating shall be delivered to
the project in the original containers and installed in the fixtures just

bef ore compl etion of the project.

3.6.2 Fi xture Installation

SECTI ON 16528 Page 12



ACCOVPANYI NG AVENDIVENT NO. 0003 TO SCLI Cl TATI ON NO. DACA63- 00- B- 0029

Standard fixtures shall be installed as detailed on the draw ngs.
Illustrati ons shown on these sheets or on the drawi ngs are indicative of
the general type desired and are not intended to restrict selection of
fixtures to any particular nmanufacturer. Fixtures of simlar design
equi val ent light-distribution and brightness characteristics, and equa
finish and quality will be acceptable as approved.

3.6.2.1 Accessori es

Accessories such as straps, mounting plates, nipples, or brackets shall be
installed as required for proper installation

3.6.2.2 I n-Li ne Fuses
An in-line fuse shall be provided for each fixture.
3.7 GROUNDI NG

Groundi ng shall be in conformance with NFPA 70, the contract draw ngs, and
the followi ng. Gounding conductors shall be soft-drawn, stranded copper
G ound rods shall be driven into the earth so that after the installation
is conplete, the top of the ground rod will be approxi mately 300 nm bel ow
fini shed grade, except in handhol es.

3.7.1 G ound Rods

The resistance to ground shall be nmeasured using the fall-of-potential

nmet hod described in EEE Std 81. The maxi num resi stance of a driven ground
rod shall not exceed 25 ohns under normally dry conditions. Wenever the
required ground resistance is not net, additional electrodes shall be

provi ded interconnected with grounding conductors, to achieve the specified
ground resistance. The additional electrodes shall be up to three, 3 m
long rods spaced a mininumof 3 m apart If the resultant resistance
exceeds 25 ohnms neasured not |ess than 48 hours after rainfall, the
Contracting O ficer shall be notified i mediately. Connections bel ow grade
shal | be fusion welded. Connections above grade shall be fusion wel ded or
shal | use UL 467 approved connectors.

3.7.2 Itens to be G ounded

Ground conductors, netallic conduits, junction boxes, and
noncurrent-carrying netallic parts of equipnment shall be grounded.
Connecti ons above grade shall be nade with sol derl ess connectors, and those
bel ow grade shall be nmade by a fusion-wel ding process.

3.7.3 Li ghting Pol e

One ground rod shall be provided at each pole. Bases of netal or concrete
lighting poles shall be connected to ground rods by neans of No. 8 AWG bare
copper wire. Lighting fixture brackets on wood and concrete poles shall be
grounded to a No. 6 AWG bare copper groundi ng conductor connected to the
ground rod.
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3.

3.

8 TESTS
8.1 Qperating Test

After the installation is conpleted and at such tine as the Contracting
Oficer may direct, the Contractor shall conduct an operating test for
approval. The equi pnent shall be denonstrated to operate in accordance
with the requirenents specified. The test shall be perforned in the
presence of the Contracting Oficer. The Contractor shall furnish

i nstrunments and personnel required for the test, and the Governnment wil|l
furni sh the necessary electric power.

.8.2 Ground Resi stance Measurenents

The resistance to ground shall be neasured by the fall-of-potential nethod
described in | EEE Std 81.

The contractor shall maintain a separate set of draw ngs, elenentary

di agrams and wiring diagrans of the lighting to be used for "as-built"
drawi ngs. This set shall be accurately kept up to date by the Contractor
with all changes and additions to the lighting system 1In addition to
bei ng compl ete and accurate, this set of drawi ngs shall be kept neat and
shall not be used for installation purposes. Upon conpletion of the

as-built drawi ngs, a representative of the Government will reviewthe
as-built work with the Contractor. |If the as-built work is not conplete,
the Contractor will be so advised and shall conplete the work as required.

-- End of Section --
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